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The * Fitchburg”? Automatic Variable 
Cut-off Sieam Engine. 

The Fitehburg engine, which will be 
found illustrated herewith, we think, will 
prove interesting to our electric-light peo- 
ple, as it seems to possess several features 
peculiar to itself, together with other im- 


provements usually found in _ first-class 
engines. Of the .very few high-speed 


engines which will meet the requirements 
in this particular field, this engine may be 
mentioned as one of them, as it has already 
proved from several severe tests in driving 
generators. 

It is of that class of automatics with posi- 
tive motion of valves, their travel and point 
of cut-off being automatically varied by sbift- 
ing the eccentric upon the shaft, and can be 
run as slow or as fast as is desired. The pis- 
ton valves are used and are absolutely bal- 
anced, being adjustable for all possible wear 
by very simple means, so that in ten minutes’ 
time they can be made tight if by gravity 
there is any wear. But this is very slight, 
and the only wearing force, so that an adjust- 
ment once iu six to twelve months is all that 
needed. They will stay tighter than a 
common slide valve, are as simple, and can 
be kept tight at no expense. The company 
has used them for twelve years, and knows 


18s 


their value and capability, and at the same 
time how to make them properly for best re- 
sults. 

The and 
exhaust valves are entirely 
independent of cach other 
in their action, the latter 
being moved by a simple 
eccentric, adjustable to 


steam valves 


give any desired closure 


release. The steam 


valves 


and 
are actuated 


through a wrist plate, 
which gives a sharp open- 
ing and closure of ports 
when taking and cutting 
off steam, and a free ad- 
mission of steam at its full 
pressure, * 

The automatic governor 
upon the sbaft changes 
the point of cut-off in ac- 
cordance with the load, 
preserving a constant lead 
opening at all 
cut off, and will implicitly 
control the engine under 
the most abrupt changes 
in load, even to its full 
power. 

The engines are run atamoderate speed, so 
as to obtain 500 to 600 feet piston speed per 
minute, their rated power being developed 
with thirty-five pounds average pressure 
through the stroke. 

In Fig. 1, showing the automatic governor, 
T, T, is the case-rigidly attached to the shaft 
of the engine, made in halves, bolted together 
for convenience in putting on, and revolving 
in the direction of arrows. A is the eccen- 


points of 


tric, having the proper degree of eccentricity 
and advance to give a 34 cut-off when the 
parts of governor are at rest, as shown in cut, 
cast with an oblong hub, slotted to allow mo- 





tion across the shaft, and also in halves for 
convenience in putting on. Cast as part of 
the hub are double lugs B, receiving be- 
tween their ears the ends of the suspension 
arms, (, which are pivoted upon generous 
steel pins, D, solidly fixed in case, 7), 7. 

G, G’, are short connecting rods, pivoted 
at one end upon suspension arms at EZ, F, 
and at the other upon the centrifugal weights, 
H, at K. 


weight of the eccentric and its strap, and in 
vertical engines the valve and valve rods 
also, leaving no work upon the governor but 
to shift the eccentric when the load upon en- 
gine changes. The connecting rod, G, is at- 
tached to the suspension arm C, at Z, acting 
directly upon eccentric, while the opposite 
rod, G, is attached to the opposite arm, C, at 
F, acting over pin D as a fulcrum in moving 
eccentric so that the outward motion of both 
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These centrifugal weights are each pivoted 
at one end upon large steel pins, 7, and at 
their opposite ends have hooks, to which are 
attached one end of the springs, Z, the other 
ends of the springs being attached to threaded 
hooks passing through lugs cast upon the 
case, and of course fixed. Upon the ends of 
these threaded hooks are knife-edge collars, 
and thumb nuts allowing for any needed ad- 
justment of the tension of the springs. Brass 
bushings are forced into the arms, where 
they turn upon the steel pins, to prevent pos- 
sibility of rusting and sticking. 

The weights, O, acting over the steel pins, 
D, as fulera, are to exactly balance the 


of the centrifugal weights, H, is exerted with 
equal power in moving the eccentric in one 
direction across the shaft. 

3y simply transferring the ends of con- 
necting rods, G, G’, from H# to F, and from 
F wo E, respectively, the outward motion of 
the weights, H, throws the eccentric in the 
opposite direction, and they are right for 
running the engine the other way. 

The action is as follows: So long as the 
engine is below speed the eccentric is kept in 
its longest throw by the tension of the springs, 
and steam follows 3? of stroke, but as soon as 
proper speed is reached the centrifugal action 
of the weights, 7, overcomes the tension of 


the springs, and they move outward in direc- 
tion of arrows, at same time lengthening the 
springs; by means of the connecting rods, 
A, A’, the outward motion of the weights 
turns the suspension arms, C, C, upon their 
fulcra, D, and through the ears, B, the eccen- 
tric is carried across the shaft from S toward 
R, and as the arcs described by the centers, 
B, B, are in oppos te curves they compensate 
-ach other, and the center S of eccentric fol- 
lows a straight line in its movement. 

This manifestly decreases the eccentricity 
and increases the advance of the eccentric, 
giving an earlier cut-off to the valve until 
when the eccentric is swung squarely back 
of the crank the valve does not open at all, 
there being all points between this and ex- 
treme cu'-off for variation. Upon the least 
diminution of speed the springs have more 
power than the centrifugal force of the 
weights, and the motion of the parts is 
arrested and turned in the opposite direction, 
giving a later cut-off as more work is per- 
formed by engine. As the valves are in per- 
fect balance along travel can be given them 
with no ill effect hence the cut-off is sharp 
even at the carliest point, assisted materially 
also by our Wrist-plate motion, »nd as the 
eccentric has to be moved but a very short 
distance an unusual closeness of regulation 
obtained, the variation from perfect 
isochronism being controlled by the amount 
of weight and the tension given to the 
springs. 


is 


They are not limited as 
to speed as they can run 
anywhere from 60 to 350 
revolutions. The gover- 
nor can be used with a 
single valve, changing the 
point of compression at 
the same time that it 
changes the point of cut- 
off, or can be used to 
actuate an admission valve 
only, the exhaust valve 
being driven from a second 
eccentric and remaining 
constant as to all its duties. 

The governor being a 
part of the shaft and 
engine, it is impossible for 
the engine to run away or 
for the governer to be- 
come detached. 

The company use the 
same governor upon their 
automatic vertical engines, 
which they build to 100 
H. P., the horizontals 
ranging from 30 H. P. to 250 H. P. single, 
or 500 H. P. in pairs. They are always 
ready to give any information needed in 
their line, and to guarantee satisfaction to 
those using their engines. We refer our 
readers to them confidently as they have 
many engines from 15 to 150 H. P. in size 
running electric machines. 

- ee 

The Italian Government have decided to 
award a premium of 10,000fr. (£400) to any 
one who shall perfect the most practical and 
useful system for generating and transmitting 
electrical energy. This premium is offered 
in connection with the Turin Exhibition. 





The Gramme Machine Patent. 


The London Electrwal Review says that, 
perhaps, the most interesting event of the 
early part of the New Year will be that 
relating to the extension or iapse of the 
patent for the Gramme dynamo-electric ma- 
chine in England. We have already notified 
that the British Electric Light Company has 
petitioned for a prolongation of this patent, 
which was granted to MM. Gramme and 
D’Ivernois, and which bears the date of the 
9th of June, 1870, and is numbered 1,668. 
The company intend to apply by counsel to 
the Judicial Committee of the Privy Council, 
on the Ist of March, at the next sitting of 
the said Judicial Committee after that date, 
for atime to be fixed for hearing the matter 
of the said petition ; so on or before the said 
Ist of March, 1884, notice must be given of 
any Opposition intended to be made to the 
said petition, and any person intending to 
oppose the said application must lodge a 
caveat to that effect at the Council Office on 
or before that date. 

The immediate development of electric 
lighting will depend, to a great extent, upon 
the result of this case, which will be awaited 
With a far greater amount of anxiety than 
was attached to the recent lawsuits respect- 
ing the Edison and Bell telephone patents. 

The Gramme machine has, without doubt, 
gained the leading position amongst dyna- 
mos, and stands far ahead of all competi- 
tors, with the one exception, perhaps, of the 
Siemens’ pattern. Without 
selves to enter into the question of Gramme’s 


allowing our- 


indebtedness to the Paccinotti apparatus, it 
is Lot too much to say that to the former 
must be given at cast the credit of making 
the cheap production of electricity, by means 
of dynamos, a fudt accompli. 

It 


dynamo-electrie machines of 


is no less true that the majority of 
the 
day, and they are ever on the increase, are 
less Gramme Most of 
the inventors, or more properly speaking the 
improvers, dynamos, taken the 
Gramme apparatus as it stands on which to 
work their changes or modifications. 

It well known that many 
electricians have but little faith in the validity 
of the Gramme patent, and this belief has, 
without doubt, been strengthened by the fact 
that numberless new machines, so much like 
that of Gramme, that one might well ask 
‘“ which is which,” have been placed in the 
market with impunity. It is not a little to 
be wondered at that so much money has 
been spent in protecting these so-called in- 
ventions by letters patent, for if the Gramme 


present 


more or machines, 


of have 


is of course 


patent be held valid, and an extension of 
time be granted, these numerous imitations 
will be unless worked under a 
royalty. On the other hand, if the Gramme 
falls through, the thousand and one modifica 
tions of Gramme's machine will be, if we 
may the term, worse than 
because everybody will be at liberty to 
manufacture the original article. 

As far as the application of Gramme’s 
admirable machine to industrial purposes in 
England is concerned, we cannot call to 
mind any other instance of a scientific and 
useful invention so completely mismanaged. 
From the time it was brought to England by 
the late Richard Werdermann, it has appar- 
entiy been most unfortunately placed ; and 
it is only within the last three or four years 
that any activity, and this is not saying 
much, has been shown in furthering its in- 
troduction. The machine has been wonder- 
fully improved of late—how much so can 
only be properly appreciated by those who 
remember the first apparatus manufactured 
in this country—and it is certainly one of 
the most valuable inventions of the present 


useless, 


use useless, 


age. 

We cannot attempt to foretell what will 
be the issue of the British Electric Light 
Company’s application ; but we call to mind 
that the evidence of one, the late Mr. Werder- 
mann, which would have been perhaps the 
most important of all to one party, is lost to 
us. Another point to be remembered is that 
the Gramme patent, as fully explained in a 
recent number of the Review, is void in the 
United States of America on a point of law. 
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This, however, may not affect the decision 
in this country, as the two cases are entirely 
different. Whatever the trust 
that those appointed to decide the question 
will not fail to make themselves acquainted 
with the transactions of the telephone trials, 


result, we 


so that justice may be so completely accom- 
plished that the defeated will not have any 
good cause left for appeal. 

—_— od - 
On the Electrical Figures of Condensers. 


By E. VILLart. 


If the free margins of a positively charged 
Leyden jar or of a plate of glass p:ovided 
with circular coatings on both sides are pow 
dered with a mixture of red lead and sul 
phur, there appears on the negative coating 
in connection with the ground, first a zone 
slightly covered with red lead, then a zone of 
about one centimetre in breadth, free 
dust, and, lastly, a third zone covered with 
sulphur, sharply marked off inwardly, but 
gradually fading away on the outside. If a 
jar is charged negatively, the external zone 


from 


is red, and from the coating there runs 
yellow ramifications through the neutral 
zone. 

The zones which show discharges homol 





are then formed upon the glass figures, which, 
according to the kind of the charge, are 
radiating yellow with a red lamettar halo, or 
red and lamettar with a radiating yellow halo. 

Similar figures appear if a jar is over- 
charged, when single partial discharges pass 
from the coatings to the glass sides ; so that 
the charge of the charged coating decreases, 
that of the other coating being set partly at 
liberty and passing to the glass corresponding 
to the tracks of the partial discharge. 

The figures on the side of the discharge are 
quite similar to those obtained by Antalik 
upon the surface of glass flasks. 

The author then at length the 
phenomena observed on dusting a Franklin 


describes 


plate with small circular coatings. 

He treats likewise of the figures which are 
formed upon the glass sides of a charged Ley- 
den jarif dusted after discharge. | 

The figures can in general be deduced from | 
the principle that when a coating loses elec- | 
tricity, electricity passes over to it from the 
On 
charging. there occurs an opposite movement 


adjacent glass, thus forming currents. 


of electricity from the coating to the glass, 
and lastly, the charges upon both sides of the 


glass act upon the mixture of powders. The 


streams indicated were observed with the 


cvalvanometer. 
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ogous to the adjacent coatings, are produced 
by the electricity which has been transferred 
from them to the glass. The zones on the 
surface of a condenser which show discharges 
opposite in character to the adjacent coating 
are produced by the discharge of the opposite 
surface. In fact, these latter zones are almost 
exclusively formed around the coating in con- 
nection with the ground in consequence of the 
If the 
witha 


excess of charge of the opposite coating 
surface of a plate of ebonite is struck 
cat-skin and the powder is blown away, there 
appears at the part which has been struck a 
red spot without an opposite zone, and on 
the opposite or positive surface there is found 
a much larger red spot, due to the influence 
of the part which has been struck. 

In order to obtain the zones homologous to 
the adjacent coating, it is requisite to experi- 
ment quickly and in dry air upon the coat- 
ings which have directly charged; 
otherwise the excess of the charge of this 


been 


coating becomes dissipated and the efficacy 
of the opposite comes into play, the action 
of the former decreasing and the zone of the 
opposite charge appearing. 

If a condenser or a Leyden jar is suddenly 
charged by connection with a charged bat- 
tery, the glass sides of the former receive the 
spark discharges, and are charged with the 
electricity of the coatings. On dusting, there 


If a glass plate coated below is dusted 
above with the mixture of red lead and sul- 
phur, if the coating is connected with the 
external coating of a charged battery and 
the internal coating is discharged by a 
charger upon the middle of the upper sur- 
face, there are formed upon it luminous rays 
which leave furrows in the powder and pro- 
duce radiating figures. ‘The positive figures 
have branches fewer in number but finely 


dis- 


ramified. 
gently curved arms with leaf-like termina- 
tions. All these differences vanish if a suf- 
ficiently dense powder is used.— Wiedeman’s 
Beiblatter. 


The negative figures have more 


E cai 
Shall Selma Move Forward with Sister | 
Cities ? 


A Selma correspondent says that Prof. R. 
S. Dobbie, representing the United States 
Electric Light Company, came there recent- 
ly from Rome to examine into the feasibil- 
ity of working up a local lighting company. 
He has just finished putting in an electric 
plant for the Rome Cotton Factory, and also 
one for street lighting purposes in the city. 

Mobile and Montgomery have for some 
time enjoyed the superior facilities afforded 
by this great invention. Rome’s arrange- 


| charmed with it. 
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Every town in the land that wants good 
lights at low prices, that wants to push itself 
| forward, has already taken this step. Is it 
| not Selma’s opportunity and duty to join 
| ranks with her wide awake, enterprising sis- 
|ters? Surely there can be no question of it. 
Our leading citizens who are interested in 
| the place’s prosperity and advance should 
talk with Prof. Dobbie, who is an electric 
expert, and be convinced by knowledge of 
Every one who visited 


| 


the facts and figures. 
the Louisville Exposition, or has been lately 
in any great city, knows that the electric 
light is a practical success, that it is rapidly 
superseding gas, for strect illumination es- 
pecially. The arc-lights on high poles in 
New York illuminate the streets for blocks, 
as if the moon was shining. Every nook 
and corner is permeated. The incandescent 
light, too, for house uses is still more per- 
fect. Every one who watched it in the 
Louisville Exposition buildings at night was 
It is absolutely perfect in 
its steadiness, and strong, pure and soft be- 
yond description—incomparably the best 
light the world has yet seen. We have re- 
cently observed it with the same character- 


| istics on the New York and Jersey City ferry 


boats, and in several great daily newspaper 
type-setting rooms. We know of no better 
test of alight’s steadiness and strength than 
its satisfactory use by type-setters, for their 
work is with minute black objects, requiring 
perfect accuracy of adjustment. All the 


| talk about the light’s impracticable imperfec- 


tion is twaddle. In some places it may work 
unsatisfactorily, but the shortcoming is be- 


|cause of the use of unsuitable engines and 


machinery. The light will doubtless be fur- 
ther improved, but its present comparatively 
perfected state makes it far superior to gas. 
Again, it is far more economical. To il- 
lustrate : The gas bill formerly paid by the 
Central City Oil Mills was about $60 per 
month. Now it has ten-fold better lights from 
a plant that cost only $900, and the monthly 
expense, including interest and wear and 
tear, is not over $20 per month. Rome Ga., 
is having put in a plant for thirty or more 
are lights that will about $16,000. 
Each will displace its own.cost in gas, and 
give far better light. Selma now uses 102 
gas lamps, which, with expense of lighting, 


aggre- 


cost 


cost $2.75 each per month, or an 
gate of $2.80 per month. Our who.e peo- 
ple know how inadequate these lights are. 
It is needless to expand on that subject. 
Now the question is, cannot a local company 
be organized that can very profitably furnish 
infinitely superior Ulumination for almost 
the same cust, and supply, besides, private 
consumers with the beautiful incandescent 
burners? 

A talk with 
lieve that a company with a stock of $15,- 
000 can easily accomplish this, furnishing 
thirty are lights and five hundred incardes- 
He is going to call upon our 


Prof. Dobbie leads us to be- 


cent lights. 
business men and lay the matter before them. 
Shall it not be put through? Every one 
knows the unsatisfactory gas supply. There 
is no need of enlarging upon that threadbare 
theme here. The most caustic criticism we 
know of is the fact that Col. J. M. Dedman, 
of the St James Hotel, who is the second 
largest consumer, hus just received gasoline 
machinery, which he will use for lighting 
the St. James as soon as he can put it up. 
We heard yesterday of three firms on Broad 
street who were likely to follow bis example. 
Let these gentlemen go into the electric light 
It is the only way to im- 





company instead, 


prove our illumination. 
-—_>- — 


| Syndical Chambers of Electrical Work- 


men. 

A society with the above title has been 
formed in Paris to promote the technical 
training of men employed in electric work 
of different kinds by collecting for them in 
some central building useful drawings, 
models, specimens, &c., obtaining informa- 
tion and instruction for its members, and 
enabling them to meet and exchange obser- 
vations and experiences. Appeals are made 
for the co-operation of industrial and 








ments to the same end are almost completed. 


scientific men of influence. 
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Braiding Machinery for Covering 
Electric Wire. — 


THE RHODE ISLAND BRAIDING MACHINE COM- 
PANY’S NEW M ACHINES FOR COVERING 
AND WINDING. 


One of the important industries which has 
kept pace with the demand for insulated 
el: ctric wires is the manufacture of braiding 
machinery, and inventive genius has reaped 
its reward in this as in all other fields. 
the introduction of the electric light, using 
strong currents of electricity; the demand 
for better insulating appliances has been 
great, and we are glad to note tkat the de- 
vices adopted to meet this have been very 
satisfactory. ; 

We illustrate to-day two styles of machines 
manufactured by the Rhode Island Braiding 
Company, of Providence, R. I. This com- 
pany has for many years been engaged in the 
manufacture of braiding machines of all 
varieties and sizes, some of which play an 
important part in the mavufacture of insu- 
lated electric Electric wire is insu- 
lated by of a fibrous covering, 
saturated with some non-conducting chemi- 
cal compound. This 
usually laid upon the wire by a process of 
braiding winding, both combined. 
The machines of this company are de- 
signed for both processes. The accompary- 
ing Fig. 1 represents a double braider, 
which covers the wires with two thicknesses 
of braid, one upon the other. Fig repre- 
sents a double-winding machine, by which 


wire. 
means 


fibrous covering is 


or or 


9 
the wire gets two covers wound in opposite 
directions. Another variety of machine also 
gives the wire two covers—the inner being 
wound, the other braided. These machines 
vary in weight and capacity according to the 
nature of the stock designed to be worked, 
adapted to the requirements of manufactur- 
ers, and are to be found in the chief manu- 


factories of electric insulated wire in the 
country, among which are: 
The American Electrical Works, Provi- 


I. 

The Ansonia Brass and Copper Company, 
Ansonia, Conn. 

The Benedict & Burnham Manufacturing 
Company, Waterbury, Conn. 

The Clark Ins. 
Philadelphia 

The Electrical Supply Company, Ansonia, 
Conn. 

The B. 8. Hale & Son, Malden, Mass. 

The Smith & Gelpeke Ins. Wire Company, 
College Point, L. I. 

The Rhode Island Braiding Machine Com 
pany were the first in the field in the manu- 
facture of wire covering machines, and it 
is their endeavor to keep abreast with the 
new developments in the art by designing 
new patterns as the business requires. } 


dence, R 


Electric Wire Company, 


All supplies incident to the business of | 
braiding and winding are always to be 
found here. 

Messrs. Hood, Winchester, and Edmands, 
the energetic officers of this company, never 
lose an opportunity to make it pleasant for 
their patrons and callers; and a visit to 
their works, 89 Aborn Street, some eight 
minutes’ walk from the Union Railroad 
Station, would afford the visitor the} 
opportunity of seeing braiding machinery on | 
exhibition, some varieties being always in 
operation there. 

: a 
On a New Theorem in Dynamic 
Electricity. 





Given any system whatever of connected | 
linear conductors containing any electric | 
forces whatever, #,, EH, En, dis- | 
tributed in any manner whatever, we con- | 
sider two points, A and A’, belonging to the | 
system, and possessing for the present the | 
potentials, V and V’. If we connect the! 
points, A and A’, of a wire, A, B, A’, of the | 
resistance, 7, not containing any clectromo- | 
tive force, the potentials of the points, A and | 
A’, assumes values different from Vand V’, | 
but the current, 7, which circulates in the! 
wire, is given by the formula 
a esi 

r+R 
in which RF represents the resistance of the 
original system, measured between the points, 
A and A’, considered as electrodes. 


Since | 





HLNECTRICAT, 


Thus, Ohm’s formula is applicable, not 
merely to simple electromotive circuits pre- 
senting well-defined poles, like a battery or 
a constant-current machine, but to any net- 
work whatever of conductors, which may 
hence be considered as an electro-motor with 
arbitrary poles, the electromotive force of 
which is, in cach case, equal to the difference 
of the potentials pre-existing at the two 
points chosen for poles. 

This rule, which hitherto does not seem to 
have been pointed out, is very useful in cer- 
|tain theoretical calculations. Practically, it 
| enables us toascertain immediately, by means 
|of two data easily obtained by experiment, 
|the intensity of the current which will tra- 
verse a branch to be joined on to any network 
of conductors, without it being nectssary to 
enter otherwise into the constitution of this 
net. 

To demonstrate the theorem, let us sup- 
pose that we introduce into the conductor, 
A, B, A’, an electromotive force, — F, equal 
and opposite to the difference of potential, 
V—V’. It is clear tbat no current will tra- 
verse the conductor, A, B, A’. Thus the 
system of electromotive forces, — FE, E,, 2, 

En. gives rise to a distribution of 
currents among which that traversing the 
conductor, A, B, A’, is null. 

Suppose, now, we introduce into this same 


conductor, conjointly with the former, a 
second electromotive force, EL, equal to 
the difference of potential, V—V’, and in the 
In virtue of the principle of 


same direction. 








ee 
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ta 


the independence of simul 
motive forces, the force, + F, gives rise to x 
new distribution of currents, which is simply 
superposed upon the former. Among these 
new currents that which traverses the con- 
ductor, A, B, A’, is precisely the sought-for 
current, z, since the effects of the forces, + 2 
and — #, equal and opposite, annul each 
other. The current, ¢, being due to the single 
force, + EB V— V’, the seat of which is 
in the branch, 7, we may, calling R a cer- 


tain resistance, write, according to Ohm’s 
formula, 
' yv—Ww 
a 
, 4 R 


Moreover, the signification of the quantity, | 
R, appears immediately; it is the resistance 
of a wire which may replace, between the 
points A and A’, the original network of 
conductors without the peculiar yield of a 
constant source of electricity existing in the 
branch, 7, being modified. The quantity, R, 
has then a precise physical meaning, and we 
may call it the resistance of the original net 
measured between the points, A and A’, con- 
sidered as electrodes. The annouucement 
of the theorem results directly from this defi- 
nition. —Compts Rendus. 
-- 
Luminous Jewels. 





M. Gaston Trouve, the well-known elec- 
trician of Paris, has lately Cesigned a series 
of ornaments for ladies’ wear, consistiug of 
glass, colored and cut to imitate rubies, dia- 


! monds, &c., fitted in an envelope, surrounding | 


! 


MACHINE 


neous electro- ! 


| ‘ Daniells’ of large surface. 


REVIEW . 


a small incandescent lamp of low resistance. 
The light shines through the pieces of glass 
only, and gives them all the appearance of 
the stone they are intended to imitate. The 
lamp is fed from a small battery which is 
carried about the person. It is composed of 
three pairs of zinc carbon plates (two carbons 
to each zine) or a larger number according to 
the current required. These plates dip in a 
saturated solution of bichromate of potash, 
which is contained in an ebonite cell with 
three compartments. The plates are fitted 
into a cover, which is kept securely down on 
the top of the ceil by two bands of india- 
rubber passed around the whole. Finally, 
the battcry is incased in two sheets 
gutta-percha, so as to prevent any leakage. 
A miniature switch is carried in the pocket 
or elsewhere, within reach, to which the 
battery and lamp wires 
The pressure of a finger on the arm of 
this switch makes or breaks communication 
with the lamp. The battery weighs (with 
six plates) 300 grammes, and will work 
about thirty minutes with a lamp of from 2 
to 3 volts. A larger battery, to work a 4 or 8 
vol: lamp, weighs 800 grammes. 

2: 
The Calibration of Galvanometers, 


of 


are connected 


‘* The calibration of galvanometers,” 
M. E. Ducretet in 
to be verified frequently, on account of the 
variations of the magnetic field, due princi- 
pally to the variations of the directing mag- 


says 


‘omptes Rendus, © ought 
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DovuBLE WrNDER.—-Fi6. 2. 
net of the galvanometer. The magnetic in- 
ten ty of this directing magnet should be 
sufficiently great to render external varia- 
tions of little accoun! ; they must, neverthe- 
less. be taken into account, as they destroy 
the value of the calibration and lead to serious 
errors. It 1s, therefore, necessary to test it 
frequently. In order to facilitate this cali- 
bration and its verification, 1 transform the 
directing magnet into a kind of electro- 
magnet, encircling it with coils of wire of a 
certain resistance. In order to magnetize 
this bar of steel, we send through the coils, 
during a given time, the current of several 
The resistance 
of the coils being high, the battery is not 
polarized. Every time we wish to verify the 
salibration, we bring the magnetized bar to 
its original strength, sending into it the 
same current during the same time. It was 
in this manner that I arranged the directing 
magnet of my dead-beat universal galvanome- 
ter. This method can be applied to all gal- 
vanometers furnished with a directing mag- 
net. A bar of soft iron furnished with 
similar coils might be substituted for the bar 
of steel; the current being kept on during the 
testing, and broken at the conclusion of the 
observation.” 

——_eao_—__——_ 

Economy in Incandescence Electric Lamps. 


The Electrical Review, of London, says 
that ‘‘if the results of certain tests, made 
by Herr Goetz with the Cruto lamp, are to 
be relied upon, we may look hopefully for- 


3S 


ward to a greatly extended employment of 
incandescence electric lamps in the place of 
gas. 

‘Herr Goetz has contributed to the Cen- 
tralb'att fur Electretechnic a series of experi- 
ments which show some striking peculiarities 
possessed by the above-mentioned lamp. The 
Cruto carbon filament is deposited upon a 
very slender core’ of platinum. It was orig- 
inally stated in descriptions of this lamp that 
the core of platinum was afterwards melted 
and dissipated by the application of a suffi- 
cient strength of current, and that there then 
remained in the completed lamp only a very 
fine hollow cylinder of pure carbon. It ap- 
pears, however, which indeed always seemed 
likely to be the case, that the platinum core 
is not dissipated, and that the light-giving 
material is therefore a compound filament of 
carbon and platinum <A curious feature 
which had been noticed in connection with 
this lamp was its ¢énerease of resistance with 
increase of electromotive force. The par- 
ticular lamps examined by Herr Goetz did 
not, however, show this to be invariably the 
case, as some of the filaments appeared to 
partake of the character of platinum alone, 
and to increase its resistance with increase of 


temperature, whilst others more resembled 
carbon, and decreased in resistance upon in- 
crement of temperature 

“Herr Goetz does not appear to have gone 
beyond a luminosity of 17 candle-power in 
his experiments, but it is at comparatively 
low candle-power that economy is now de- 
sirable. The two leading systems of electric 
lighting by incandescence in this country are 
principally laid out for 16 or 20 candle-power 
lamps. It would not be safe to say that /ess 
than 60 volt-ampéres would be expended in 
producing the respective candle-powers given 
above, of either system. Yet, if the figures 
given by Herr Goetz are correct. the Crato 
lamp vives a candle-power of 17 stearine can- 
volt-ampéres, 


oe 
on 


dles for an expenditure of 
or 15°¢ candle-power for 30.6 volt-ampéres. 
“Considering, however, that the experi- 
ments on the Cruto lamps appear to have been 
limited to four specimens only, we do not 
suppose that the results of Herr Goetz wi'l go 
for much in this country. Still they show, 
even presuming them to be p’cked samples 
of Cruto’s sysiem, a higher degree of economy 
than we can recall with any other type of 
lamp. Such a result, however, is only cal- 
culated to induce our English manufacturers 
to extra exertions towards a greater economy 
in incandescence electric lighting, and the 
researches of Herr Goetz will, therefore, not 
have been useless, The author of the experi- 
ments made some tests, terminated before 
| completion however, by an accident, to de- 
| termine if the change in resistance made any 
| difference in the relations between hight and 
| power, and he concludes that it has no influ- 
The experimen’s, however, are within 





| ence, 
such narrow limits that we should not be in- 
clined to put much faith in them. It 
| somewhat difficult to believe in the economy 
lof a lamp, the resistance of which increases 
with additional electromotive force, and the 
excellent results obtained by Herr Goetz are 
probably due rather to the superior quality 
of the carbon used, which is deposited and 
not prepared by carbonizing a vegetable sub- 
stance, than to any merit possessed by the 
peculiar combination. 

“‘Indeed, if the platinum core could be dis- 
sipated or destroyed, leaving the light-giving 
material purely carbon, we should expect 
even better results than those quoted, pro- 
vided the hollow cylinder would stand with- 
out its metal support. We have no informa- 
tion as to the lasting capacity of the Cruto 
lamps, but we need scarcely say that a long 
life is most essential to its success.” 


is 


> 
Schlaefli’s Electric Clock. 


An electric clock has been patented by 
Mr. Jean Paul Arnold Schlaefli, of Soleure, 
Switzerland. The invention relates to an 
improved secondary electric clock, to be 
actuated by a weight raised periodically by a 
current at freyguent intervals from a central 
station. The clock has no pendulum or 
balance wheel to regulate its rate of going, 
but is dependent solely upon the current 
|transmitted, the minute hand being moved 
at minute intervals over minute spaces. 
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Preparations are being made to light West 
minster Abbey by electricity. 
~~ sb. —_ 


Electricity in Franklin’s time was a won- 
der; now we make light of it. 
—— +> 

Aa electric light company, and also a 


district telegraph company, has been formed 
in Trenton, New Jersey. 

——_ ge —__- 
The Tucson Electric Light Company, of 
Arizona, have their 
lighting station, Their plant consists of a 
40 and a 16-light Brush machine. 


Tucson, started new 


——— abe ——— 

During the night of November 17, the 
snow in the valley of Storelvdal, in central 
Norway (between 61° and 62° north latitude), 
was covered with a layer of black and gray 
dust of probable volcanic origin. 

i 


The Edison Company for isolated lighting 
have declared a dividend of four per cent 
on its paid up capital. This dividend will 
be paid at the office of the company, 65 
Fifth Ave., on or after Jan, 28th. 

—- ame — 


? 
\. 


Mr. R. G. Brown, formerly of the Société 
Générale des Téléphones, of Paris, France, is 
now in New York, and will remain in this 
country for the purpose of introducing the 
Gualord & Gibbs system of electrical distri- 
bution. 

=>: 


The Star City Electric Light Company, of 
Lafayette, with a capital stock of $25,000, 
has been incorporated. 
tain and operate the Van Depoele system of 
electric lighting. N. T. Gassett, E. J. Coll- 
man, R. J. Randolph, F. B. Caldwell, and 
J. A. P. Vanclorm are the directors. 


It proposes to main- 


B. 
a 


West, 


this country soon, is a lady ana a scholar. 


Mrs. Cornwallis who is coming to 
She took occasion to say, some time ago, 
that American paragraphers are the “ bright 
lights the New World.” Of 
course after this nothing will be said to 


electric of 
shock her. 


-—_pe 


The new Standard Theater, Chicago, has 
just been fitted up with electric gas-lighting 
apparatus, and the managers are thinking of 
introducing the electro-mercurial fire-alarm 
This automatic alarm, by the way, is 
very extensive use in 
street front being protected from 


soon. 
in Chicago, several 
miles of 
fire by it. 
—->- 


A notification has been issued by the Penn 
Electrical Company, No. 1,102 Walnut street, 
Philadelphia, to the effect that they have dis- 
posed of their good will and the exclusive 
right to manufacture and sell their patent 
electric gas-lighting apparatus to the Novelty 
Electric Compary, Fifth and Locust streets, 
Philadelphia, and have retired from busi- 
ness, closing their offices, 


Re 


As an evidence of the appreciation of the 
business capacity and energy of Mr. Edward 
H. Goff, President and General Manager of 
the American Electric and Lluminating 
Company, by those who know him best, it 
is stated that he has recently been offered 
the presidency of a prominent railroad at a 
$10,000 salary. Having previously had 
much experience in railway management, 
such a position would have been in many re- 
spects agreeable to him, but his interests are 
so thoroughly identitied with the company 
which he has so successfully built up, he has 
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An Electrical Speed Indicator. 
The importance of keeping up a regulat 
speed in electric light and machinery, says 
Engineering, has led Mr. W. to de- 
sign an electrical indicator of the number of 


Groves 


turns which may be placed at any distance 
from the engines and dynamos. The ap 
paratus is based on the well-known Wheat 
but all the figures are on one 
minute 


stone counter. 
dial. The time is limited to half a 
by a clockwork movement. The apparatus 
works in any position, and is therefore suit 
able for ship lighting. It 
sional winding up, once for every 6,000 ob 


requires occa 


servations. 
7. 


The United States Electric Light Company 

have declared a dividend of , payable to | 
their stockholders of record Feb. 1st. The} 
transfer books will be closed on Saturday and | 
remain so until Feb. 2d. The opening week 
of 1884 show a favorable outlook busi 
ness prosperity in general, and especially for 
That more money can be } 
lighting 


to-day, than ever before, is apparent to every 


wl AS 


lor 


the electric lights. 
made from a gocd system of electric 


one who has examived into the subject, and 
it would not be too much to say that it is our | 
belief that this exceed the 
earning of any previous year during its ex 


company will 
istence, 
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A Steam Magnet. 


C. Thouvenot, as did previously Tommasi 


obtains an electro-magnet by passing steam | 


of the pressure of two atmospheres through | 


coiled round an iron core Wiedema 


Beiblitter. 


A Micro-Thermometer. 

Under this title M. F. Uarroque described, 
of Sciences, a very delicate thermometer h¢ 
small 
the 


has constructed for measuring varia- 
temperature, It 


says, measure a variation of one-thousandth 


tions of will, 


of a degree. 


A Compliment to the Brush Electric 
Company. 


this company a large artificial flowering 


plant, made entirely of the feathers of South 
token of his gratifica 


American birds, as a 


tion at the completing of 


very 


Campos, Brazil. 

_P 

Electrical Engineering at the Washing- 
ton University. 


By invitation of about twenty engineers of 
Louis, Prof. Nipher will organize a class 
The class will 


St. 
in electricity and magnetism. 
meet on Saturday evening, January 12, at 8 
o'clock, in the 
University. The work will be adapted to 
the needs of enyineers who desire to become 
familiar with the subject, and will involve 
the general methods of electrical measure 


lecture room at Washington 


ments. 
—_——_-=>o—__—_ 
Boston and suburbs show a great increase 
in use of the electric light. It will be seen 


ist of January, 188%. According to the last 
report of the department there were 116 elec- 
tric lights in the streets and squares of the 
The number in 


city, January 1, 1873. use 


at the present time is 381, located as follows: 





felt obliged to decline it.— Boston Post. 


OE a sisik es waiccice siete tions wwed sien 258 
os PR ee eet PEPE errr rT 34 
IN ose os pice vines Sees ee wewem 65 
Charlestown.... ...... 21 
NIN ioc iN nese ees ebensesenenenes 3 

a hs iS SN eaten ne tawee 381 


jadopted the design proposed by G. M. Jar- 
|main building, 


}of floor space, including a music hall in the 


a copper tube of 1.5 millimetre in diameter | 


at a recent meeting of the French Academy | 


author } 


The emperor of Brazil has presented to} 


successful | 


system of electric lighting in the city of 


by the following statement that there were | 
on January Ist, 1884, more than three times | 


The Correction of Galvanometers. 


Engineering says that ‘‘it happens that the 
value of a division of the galvanometer scale 
is sometimes altered by a charge of magnet- 
ism in the directing magnet. To correct this 
error, M. Ducretet that 
with a coil of wire, thus transforming it into 


now winds magnet 
an electro-magnct which he magnetizes by 
an electric current at will, in order to bring 
it to its proper standard strength. This de- 
vice has been applied by him to his well- 
known universal galvanometer, but it is ap- 
plicable to all galvanome’ers having directing 
magnets. <A simple electro-magnet having a 
soft iron core magnetized during observa- 
tions by the current of a standard Daniell 
cell is also substituted by him for the direct- 
ing magnet.” 
ee 
A dispatch from New Orleans, La., says : 
The Board of Managers of the World’s In- 
Exposition 





dustrial and Cotton Centennial 
genson, architect, of Meriden, Miss., for the 
which will be 1,500 feet long | 
and 900 feet wide, with 1,000,398 square feet 
center with a seating capacity for 12,000 
The design also provides for main 


persons. 
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sulphur deposits itself on those parts of the 
surface of the crystal which are positive, 
whilst the real lead attaches itself to the 
negative portions. The arrangement of the 
two powders gives a distinct representation 
of the electrical arrangement on the surface. 
Sulphur cannot be used at temperatures ex- 
ceeding 117 degrees C. ; in its place very 
finely divided silicic acid must be taken. 
, als should 


The operation of dusting the cryst 
be performed under a hood with a strong 


lateral draught. Wiedemann’s Annalen. 
ae 
On the Retardation of the Demagnetiza- 


tion of Iron by the Induction Currents 
Produced in its Interior. 


By E. STRACCIATI. 





According to the method already employed 
by Felici, the author obtains the following 
results for iron rods of 252—485 mm. long, 
and 13—32 mm. thick, iron wires of 100—300 
mm. long, and 1—1.5 mm. thick, and slen- 
der iron rods of 4.5—8 mm. in thickness, 
steel blocks and steel tubes; if the iron mass 
is demagnetized in presence of two open 
coils, a magnetizing and an inducing, the 
deviations of a galvanometer connected with 





offices, telegraph office, newspaper depart- 
wailing rooms 
and life-saving apparatus. Ten plans were 
opened and three premiums awarded. The 
building will be the largest exposition build- 


ment, police, hospital and 


ing ever erected, except the one in London 
in 1862, 

—— 

Electric Brake. 


| 
| formed, likely to be introduced at an early 
}day on one of the prominent trunk lines of 
| this country, and is being investigated with 
| favorable intentions by one or more promi 
nent foreign railways. Mr. L. W. ¢ 
is prominently connected with the enterprise, 


| ‘ 
toss, Who 


jis a leading attorney of Cincinnati, and ex 


| presses great satisfaction with the mechanical 
| operation of the brake as far as it has been 
lt sted. 

A company has been formed in London for 
the construction and working of an electric 
jrailway under the River Thames, through 
iron caissons. It will be worked by means 
of a stationary engine, transmitting the power 


to the carriages, which will run separately, 
| start as soon as filled, and occupy about three 
and a half minutes in the journey. 


-_. 
International Exhibition 
for 1884, 


A London 


The Crystal Palace Company, ef London, 
advertise the holding for six months, from 
April 3 next, of an “ exhibition of arts, manu 
factures, and scientific, agricultural, and in- 
dustrial products,” and invite the participation 
of American exhibitors. The enterprise is in 
no way a Government affair, but it is sng- 
gested that it will afford a valuable oppor- 
tunity for American manufacturers, &c., to 
bring their productions before a wider circle 
of possible customers in the largest and 
wealthiest city in the world. A court in a 
central position on the main floor has been set 
aside for expected American contributions, 
and the ordinary charge for space is two shil- 
lings per square foot, wilh some exceptions 
both higher and lower. 
oe 
A Simple Method of Examining the 

Thermo- Actino and Piezo-Electricity 

of Crystals. 


the number of arc lights in use than on the} 


By A. Kunpr. 


| The author has discovered amethod which, 
| in point of simplicity and convenience, leaves 
| nothing to be desired. At the moment when 
the electric distribution effected in a crystal 
| by change of temperature, or by pressure, 
| has to be determined, it is dusted over with 
'a mixture of sulphur and red lead, which is 
sifted through a cotton sieve with fine 
|meshes. In this process the sulphur becomes 
electro-negative and the red lead positive, 
and, as in Lichtenberg’s figures, the negative 


The Waldumer electric brake is, we are in- | 


the latter spiral ensue a certain time, ¢, after 
|the opening of the magnetizing currrent, 
laccording to the formula F=A ¢-4, if the 
|iron has no coercive power. If it is not ab- 
| solutely soft, then, as in the case of steel, the 
| formula is— 
F=Ae 

The fir-t formula 
| proportion as the magnetizing power is feeb- 
ler. With the iccrease of the magnetism 
the rapidity of its disappearance diminishes 
Jat first very rapidly, and then by degrees 
more slowly. If induction currents are 
formed in the iron mass the disappearance of 
Wiede- 


ats Bt 


Be 


is the more correct in 


the magnetism is greatly retarded. 
manics Beiblatter. 
+ <o 


The Thomson-Houston Electric Company, 


whose principal oflice is in Boston, have 
lately opencd an office in the Montauk 
| Block, Chicago, and intend hereafter to 


make the last-named city their general head- 
quarters for their large and growing Western 
business. 

The company’s lights made a very favor- 
able impression at the National Exposition 
of Railway Appliances hela not long since in 
Chicago, where they were in competition 
with most of the well-known lights. 

The Thomson-Houston Company has late 
ly put plan'sin Peru, Ill., Quincy, Ill, Des 
Moines, Ia., St. Joseph, Mo., Leavenworth, 
Kansas, Louisville, Ky., Ottawa, Ill, and 
quite « number of other Western cities. 

At Quiney, IL, it was decided 
what light to use, a2 Commission was ap- 
The com 


before 


pointed to investigate the matter. 
mittee was composed of the town council 
and twelve citizens. 

The committee, after seeing the different 
lights in operation for a few days, concluded 
|that the best general results were obtained 


from the Thomson-Houston, and so re- 
| ported. 
Another committee, of mechanical ex- 


perts, was then appointed to report more 
particularly on the dynamo machines them- 
|selves, power required to run them, lamps, 
etc. 

The report of this committee was also 
favorable to the Thomson-Houston appara- 
tus. 

In view of these two decisions in favor of 
the Thomson-Houston apparatus the light of 
that company was adopted by Quincy, and 
quite an extensive plant was purchased and 
put in operation. 

At the recent Exposition in Cincinnati the 
Thompson-Houston apparatus was awarded 
the gold medal and a cash prize of six hun- 
dred dollars. 

The Thomson-Houston people seem very 
confident that their apparatus will be as fa- 
vorably received in the West as it has been 
in the East, where they claim to have re- 
placed in many towns the plants 6f other 
‘ companies with their own apparatus, after 
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having had an opportunity to show the su- | bisecting these two directions will give the , tribution, the saving of money in cables is 


periority, of the latter. 


This company was formerly known as the | 


American Electric Company, and bore this 
name when the tests above spoken of were 
made at Quincy: 

—ae——_ 


The Ogden Electric Light Company have 
had considerable trouble with their water- 
wheel since starting their plant in Ogden 
City, Utah. Asa result af their experience, 
they have concluded to take out the ‘‘Ca- 
pron” wheel on acconnt of its unsatisfactory 
service, and replace it with one of Leffel’s. 
It would have been wise to have made this 
or some other good selection in the first in 
stance, rather than blindly go ahead spend- 
ing money and wasting time over something 
that at best could not give more than ordi- 
nary service. 
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Gas vs. Electricity in Hartford. 





The public sentiment in favor of the elec- 
tric lights was again reflected in the Board 
of Councilmen last night. That Board again 
passed the resolution ordering lights of that 
character for the city hall square and neigh- 
boring localitics, after voting down several 
amendments. In the Aldermen—where gas 
has a more energetic advocacy—this plan has 
been repeatedly rejected. But there is a 
gradual and steady increase of public senti- 
ment favorable to the better light, and its 
adoption is only a question of time. But if 
we wait for that, we lose the advantage of 
this ligfit in the years when Hartford might 
just as well enjoy it with other cities, even 
if it does cost a little more than gas.—Hart- 
ford Fimes, Jan. 15. 


ee 


The International Electrical Exhibition. 

The arrangements for the proposed Inter- 
national Electrical Exhibition, which is to be 
held in Philadelphia in September next, un- 
der the auspices of the Franklin Institute, 
are being carefully perfected. The Board of 
Managers of the Institute met on Wednes- 
day evening last week, and approved the 
architect’s plans for the building: These 
constitute a frame temporary structure, 
which will cover an area of 70,000 square 
fect. The building will bave four unequal 
sides and be surmounted by a truss roof, The 
object of the latteris partly for ornamenta- 
tion and light and partly to provide acoustic 
properties for a long music ball, which is to 
accommodate the musical festival to follow 
the exhibition. The estimate of the cost of 
the building is $40,000, which includes a 
permanent brick foundation, it being pro- 
posed at some future day to replace the 
temporary frame structure with an endurivg 
one of iron. ‘he site for the exhibition is 
on a plot at Thirty-second street and Lancas- 
ter avenue. Ina few days the Secretary of 
the Franklin Institute will mail copies of the 
rules to govern the admission of exhibits. 
together with other information, printed in 
various foreign languages, to parties in Eu- 
rope who have made inquiries for space 
The work upon the building will begin on 
the ist of March, and the exhibition will 
open on September 2. 

——_—~@pe—— 


On a Magnetic Induction Compass. 


M. MAascarr. 





Weber's inductometer esables us to deter- 
mine the magnetic inclination by the meas- 
urement of the currents induced in a con- 
ducting frame, which is made to revolve 
alternately 180°, first round an axis horizontal 
tu the horizon, and then round an axis ver- 
tical to a plane perpendicular to the magnetic 
meridian. This is the method in use in many 
observatories. 

If the apparatus is so arranged that the 
axis of rotation of the frame can take any 
direction whatever in the magnetic meridian, 
und if we seek by approximations two direc- 
tions such as that for a rotation of 180°, the 
needle of the galvanometer undergoes equal 


deflections in opposite directions, and the line © 


| position of equilibrium of an inclination 
needle: This second method has recently 
been proposed by M. Wild. 

It is clear that the induced currents must 
be nul when the axis of rotation of the frame 
is exactly parallel to tle direction of the 
magnetic force: 

With the ordinary process of observation, 
which consists in turning the frame by 180°, 
we obtain thus the same ¢xactitude as by 
measuring the angles of deflection. But the 
method of the nui current permits us to 
eliminate every measurement of deflection, 
as well as the regulation «f the initial and 
final positions of the moveable frame. It 
offers especially the advantage that if we are 
already near the direction sought, we may by 
alternate movements of the frame, of the 
same period as that of the oscillations of the 
galvanometer needle, multiply the angles of 
deflection so as to render manifest the direc- 
tion of a deviation, Which would otherwise 
be inappreciable. The precision of the 
method is thus considerably increased; we 
may then greatly diminish the dimensions of 
the turning frame, and it is suflicient to em- 
ploy a galvanometer of suitable resistance to 
which the maximum of sensibility has been 
given. 

I have sought for scveral years to realize 
this experiment by means of an easily port- 
able apparatus. It comprises an azimuth 
circle, upon which moves a support carrying 
a ring moveable round a horizental axle. 
The angle which this ring makes with the 
horizon is measured by a vertical circle. The 
frame, only 0.12 meter in diameter, 1s carried 
by the ring, and can revolve on an axis per- 
pendicular to that of the ring. The dimen- 
sions of the in-trument are not greater than 
those of an inclination compass. 

A of methodical approximations 
enables us at first to render the axle of the 
ring perpendicular to the magnetic meridian. 
By a second series we bring the axis of rota- 
tion of the frame into the direction of the 
inclination needle. With the repetitions 
necessary for eliminating the errors of regu- 
lation, the entire observation lasts less than 
half an hour—scarcely the time necessary for 
determining the inclinations by means of the 


series 


magnetic needle.— Comptes Rendus. 

~_>--— 

Barnett’s Accumulators and System of 
Electrical Distribution. 


We find in a recent number of the London 
Electrical Review the following description of 
this accumulator : 

This is a system for the distribution of 
electricity for domestic purposes by means of 
secondary batteries placed in the houses or 
other buildings in which the electricity for 
light or power is required. 

The batteries on each all 
coupled in series by a wire going trom house 
to house from the lighting center where the 
machines are placed; and each set of bat- 
teries is provided with an automatic cut-out 
instrument by which they are switched into 
the charging circuit directly they are in the 
least discharged, and switched out again, 
when refilled, the break in the charging 
circuit being bridged over at the same 
time. 

The advantages to the copsumers are said 
to be :— 

ist. That they are totally independent of 
the center in case of an accident to the ma- 
chinery ; therefore it would be absolutely 
impossible for the lights to be suddenly ex- 
tinguished from the failure of an engine or 
boiler (which defect could be repaired or 
fresh machinery started before the batteries 
failed to supply the requisite current). 

2nd. A perfectly steady and equal light 
with no fluctuation. The batteries may be 
compared to a cistern ef water, and the 
automatic cut-off to the ball which regulates 
the supply as required. 

The advantages tu the supplying company 
are : — 

Ist. Only one-third of the usual power is 
}needed at the center to light the requisite 

number of Inmps, as the engines can be run 
, during the day for charging the batteries. 
2nd, In comparison with multiple are dis. 


circuit’ are 








sufficient to pay the cost of accumulators. 
3rd. No waste of coal in ‘getting up 
steam.” 

4th. Larger centers than are now contem- 
plated to be used for lighting could be used, 
with the consequent economy of a larze 
center over a number of small ones. 

With regard to the battery, the loss of cur- 
rent in charging and discharging, :s ascer- 
tained from careful tests taken at Padding- 
ton during ordinary work, is less than 10 per 
cent. This test was taken from the old ex- 
perimental set which has been constantly at 
work fcr nearly 12 months, and not from a 
single new cell in a laboratory, but under 
such conditions as would be met with in 
ordinary work. The E. M. F. of the bat- 
tery is 2!4 volts per cell ; this E. M. F. re- 
mains constant for jths of the time of dis 
charge, after which it drops to 2 during 
another jth and then falls to zero. 

The battery is practically dry, the only 
in the 
pores of the active matter and felt; this 
solution is used very acid, so that in the 
event of evaporation, when the air became 
moist again, the affinity of sulphuric acid for 
water would attract the requisife amount 
from the atmosphere, but practically it 
operates by not allowing evaporation to take 


solution required being contained 


place. These batteries are quite solid and 
will stand shaking and rough usage without 
any danger of spilling acid or short circuit- 
ing internally. The active matter cannot 
become separated from the conducting lead 


rplate either mechanically or electrically, as 


during formation the divided lead swells 
with great force and is kept in the best possi- 
ble contact with its conductor. 

It is calculated from the inspection of con- 
ducting plates which have been in use a con- 
siderable time, that the plates will be good 
for 10 years, after which period they may be 
removed and fresh ones pressed in, when 
the battery will be 10 
years. 

This battery is the smallest in size, in pro- 
portion to its power, which has yet been 


good for another 


Ss 


produced, ’ 

These important features specially fit it for 
railway work. 

The batteries for railway train lighting are 
provided with foot-plates, so that simply 
placing the battery in its position in the train 
(asa foot-warmer might be), the connections 
are made and the lamps lighted. Each bat- 
tery will maintain a 12 C. P. Swan lamp 
from 19 to 20 hours and measures 1 foot 10 
inches x 7 inches x 7! inches outside meas- 
urement. 

These accumulators require full current 
for one week to form them. 

They are stated to b+ simple in construc- 
tion and cheap to manufacture, 

We may add that Barnett’s system, on 
which we have in our other columns made 
gome coniments, has been employe 1 at Pad- 
dington during the last three months, and 
has been working mos! satisfactorily, there 
being three offices now illuminated through 
the agency of these accumulators. 

—— —_ ome ———— 
The Gunpowder Cap. 


The ignition by the spark of gunpowder 
inclosed in a cartridge was probably first ac- 
complished by Benjamin Franklin in 1750, 
but not practically employed until Mr Moses 
Shaw, of New York, fired a blast in the year 
1831, nearly a century later. Since then 
electrical exploding has become a special and 
intricate art. {t has been found not only a 
convenience in the conduct of ordinary 
blasting operations, especially when nitro- 
glycerine or similar detonating explosives are 
fired in damp situations, but by its adaptabil- 
ity to the simultaneous ignition of numerous 
separate fuzes, cither distributed throughout 
one or in separate mines, it has rendered pos- 
sible both industrial and military engineering 
operations ona scale of extraordinary magni- 
tude which its development alone rendered 
feasible. Of these the first noted example was 
the cutting through for railroad purposes of 


| the South Down Cliff, 400 feet high and 300 


feet long, near Dover, England, by Mr. 
Cubitt, in 1843, when 400,000 cubic yards of 











chalk were detached at once by the simul- 
taneous explosion of three separate charges 
of 18,000 pounds of powder each. 

Since the removal of the wreck of the 
Royal George, by Sir Charles Pasley, in 1889, 
the first noted instance of the use of eiec'rical 
ignition in subaqueous blasting, and the par- 
tial removal of the obstructions at Hell Gate, 
in 1851, by Mr. B. Maillefert, the spark 
has almost entirely superseded the expensive 
so-called ‘electric fuze,” which necessity 
had so wonderfully perfected. But in sub 
marive, as in overground engineering opera- 
tions, either civil oc military, by its applica- 
bility to simultaneous ignitions it has per- 
mitted the achievement of most remarkable 
operations, Of these, the successful blast at 
ITallett’s Point, near Hell Gate, by General 
Newton, in 1876, when 3,640 charges of 
powder were simultaneously ignited, is the 
most notable example. 

The literature of electrical exploding is 
somewhat restricted and difficult of access, 
since its developmeut effected 
chietly by secret experiments of leading gov- 
ernments; but it decided that the 
progress of the art has been wholly depend- 


his been 


scems 


ent upon—1, the insulation of the conducting 
Wires; 2, the construction of the fuze; 3, its 
priming; and 4, the quality of spark em- 
ployed. The first submarine cable being of 
otton-covered copper wire, varnished with 
asphaltum and bees-wax, originated with Col. 
Colt earlier than 1842. 

In 1848, Faraday tirst recommended gutta- 
percha as an effective insulating material, and 
almost immediately, as a vuleanized prepara- 
tion, it was applied by the Electric Telegraph 
Loudon, to the covering of 
found 


Company, of 
conducting 

ally suitable; and long, almost exclusively, 
though 


wires, being especi- 


used for subaqueous conductors, 
cotton-covered paraffined wires, resembling 
Colt’s early cables, are aow often used. 
<- 
A device to prevent boiler explosions was 
recently patented by Page and Carley, two 


experienced engineers. It is called ** The 
Electric Low Water Alarm for Steam Boil- 
ers.” In construction it is simple. An 


electric battery is placed on the wall near 
the builer, and next to it isa gong and con- 
nected to the battery by negative and posi- 
tive wires. Those wires run to the walter 
gauge and connect with a bulb filled 
with mercury. When the water falls below 
the point of attachment the steam rushes in 
the space surrounding the mercury bulb, and 
the mercury expands. It rises in the tube 
and comes in contact with a platinum wire, 
thus closing the electric circuit and ringing 
the alarm bell. When water is pumped into 
the boiler it forcesthe steam back and breaks 
the circuit and puts the alarm in working or- 


glass 


der again. 
-: 
From the numerous researches made by 
Prof. Hughes, the well-known English elee- 
trician, he formulates the following interest- 
ing theory of magnetism, namely: That 
each molecule of iron, steel, or other mag- 
netic metal, is a separate and independent 
magnet having its two poles and distribution 


of magnet polarity exactly the same as its 
total evident magnetism when noticed upon 
a steel bar magnet; that each molecule, or 
its polarity, can be rotated in either direc- 
fion upon its axis by torsion, stress, or by 
physical forces such as magnetism or elec- 
tricity; that the inherent polarity or magnet- 
ism of each molecule is a constant quantity 
like gravity—that it can neither be aug- 
mented nor Cestroyed. The conclusions 
thus propounded by Dr. Hughes are the re- 
sult of prolonged and painstaking experi- 
ments. 
- -— . 
Electric Conductivity of Sulphur. 


A professor at one of the French /ycees has 
discovered that though sulphur is an insulat- 
ing material at its ordinary temperature, it 
becomes a conductor as soon as it is heated. 
Its conducting power increases with the tem- 
perature, and at the fu-ing point is very con- 
siderable. At 320° Fahr., at which point 
sulphur changes its physical condition and 
becomes pasty, the conducting power di- 
minishes, but Increases agam when the sub- 
stance has attained perfect fluidity. Similar 
facts have been noticed with regard to phos. 
phorus, 








_ aon = - : - - 





The Board of Directors of the Wisconsin | 
Telephone Company have declared a divi- 
dend of two per cent. for the quarter ending 
December 31st, 1883. 


| Athens, 





HLNCTRICATL REVIEW. 


ness between the two cities is assured. The 
| system already embraces 190 subscribers at 
| Caracas and sixteen at La Guayra, paying a 
| monthly revenue of $1,030, fifteen more sub 


scribers await connection at La Guayra and 
thirty-five at Caracas, besides which applica 
Valencia, Porto Ca 
bello and other points are under considera- 


tions for exchanges at 


tion. 


ae 


The following places now connected 


Albany by 


are 


with telephone: Amsterdam, 


3allston, Cohoes, Cambridge, Cas 


| tleton, Catskill, Canajoharie, Central Bridge, 


———*+4p>e—__—_- 


The Western Eiectric Company have just 
finished a 50-double wire underground tele- | 
phone cable for the Chesapeake & Potomac 
Company’s use in Washington, D. C, 


tae 

The regular annual meeting of the stock- 
holders of the United Telephone Company 
will be held at the oifices of the company at 
Kansas City, Mo., on Wednesday, January 
1884, at nine o'clock a. M., for the elec- 
tion of a board of nine directors, and the} 
transaction of such other business as may 


25, 


properly come before the meeting. 


>_> ——- 


The Telephone at Dover. 


Telephonic communication is being laid | 
between the turret on the Admiralty Pier, | 


Claverack, Eagle Bridge, Fort Plain, Fort 


Edward, Fonda. Green Islund, Glens Falls, 
Gloversville, Ghent, Hudson, Johnstown 
| Kinderhook, Lansingburgh, Lake George 
North Adams, Palatine Bridge, North Hoo- 


sick, Lebanon, Shakers, Mt. McGregor, Niver 
ville, Pittsfield (Mass.), Palenville, Rutland 
(Vt.), Schenectady, Schuylerville, Saratoga 
Stuyvesant Falls, Tro 5 
Valatie, Waterford, West Troy, 
Creck, White Sulphur Sprinzs, Whitehall, 
Saugerties, New Paltz, 


Sharon Springs, 


Rondout, Kingston, 


Newburgh, Cornwall, Canterbury, Walden, 


Goshen, Middletown, Port Jervis, Hones 
dale (Pa.), Fishkill, Fishkill Village, Glen 
|ham, Matteawan, Cold Spring, Garrisons, 
Wappingers Falls, New Hamburgh, Hugh 
sonville, and New Hackensack. 

From this showing we conclude General 
Manager Uline 1s second to no one in the 


Dover, and the Western Heights and Castle, 
The 
object of this is that in case of actual warfare | 


and other military positions on shore 


the working of the guns may be directed from | 
a more elevated position; also that easy com- | 
munication may be secured. 

———_c eo —___—__ 


The Telephone on French Railways. 


|telegraphic and telephonic protector at the 
main station of the United 
| Light No. 36 
| The object of the protector is to save tele 


The French railway companies in general | 
have at last decided to adopt the telephone 
as & warning apparatus, instead of the tele- 
graph. The Western Company made this 


change some time ago, but the other com- 


panies have only now determined to follow | 


its example. 
Mr. T. W. Milbt 
ent of the southwe-tern division of the Erie 


a>: 


rn, division superintend- 


Telephone,Company, has just returned from 
Brownsville, Texas. Mr. Milburn expressed 
himself very much pleased with the construc- 
tion and management of the Brownsville ex- 
change, characterizing it as the built 
one in the State, not only as regards the lines 
proper, but also in the arrangement of the 
central Ile has sati-fied himself of 
the advisability of lines to Rio Grande City, 
Point Isabel, &c., and they will probably 


best 


office. 


soon be opened for business. 
———_eqpe—_— 


The Directors of the Erie Telegraph and 


| The 


| quite recently examined the working of a} 


extension of extra territorial lines, and the 
large dividends which bis company has paid 
speak volumes for his management of th 
exchange business 
aE 
A Telephone Wire Protector. 
New York 


Fire Commissioners of 


States Electric 


Company, Stanton street 
| phones from injury when an abnormal cur 
| rent of electricity is thrown over the wires 
| by licht 
| whose currents are of high intensity 


wires 
The 
instrument in question is of small size and 


crossing with electric 


as 
looks much like a telegraphic instrument. It 


bas a single coil magnet the size of a Mors« 


working of instruments a sufficient currrent 


to burn out an ordinary telephone was turned 


through the protector, which performed its 
ground wire 
that the 
operator at the telephone knew of a disturb- 


work satisfactorily, and thie 


off the excess of current, so 


took 
ance on his wire only by the click of a spring 
in the protector. 

-=>> — 


Fitch Maynard, proprietor of the Perry 





Telephone Company met at 40 Pearl street, 
Goston, the 14th. The Treasurer's re- 
port showed the net carnings of the Com- 
pany for the quarter ending Dec. 31, De- 
cember being estimated, to exceed $70,000. 
A dividend of 1 per cent. to stockholders of 
record Jan, 15 was declared, and the books 
will be closed from that date till the 26th. | 
The dividend will be paid on the 25th. Il 
amounts to #48,000, leaving a surplus of 


on 


over $22,000, which, added to a previous 


surplus, makes a total of $52,000. The sur- 
plus will be used for construction purposes. 
The reduction of the dividend was deemed 
advisable in order to have a surplus to carry 


on the extensive growth of the company and 





pay a portion of 1ts debts. 


> = 


the Intcr-Continental Telephone Co. 


The Inter-Continental Telephone Com- | 


pany has just received advices per steamer | 
Caracas from La Guayra, Venezuela, show- | 
| 


ing a rapid increase in their business in this | 
Southern territory. The trunk line between | 
Caracas and La Guayra was completed on | 
the first day of January, as anticipated, and | 
its first day’s business was fifty-four tele-| 
grams, or rather ‘‘telephonagrams.” La} 
Guayra being the port of entry to Caracas, | 
the capital of Venezuela, a very large busi-' 





lis cut and through 


Hoxie & Co. machine shops in New London, 
Conn., bas invented an automatic-acting in 
sulator or wire holder for telegraph or tele- 
phone wires, which 1s said to be cheap anc 
to possess many advantages over the old sys- 
tem of stringing or putting up the wires. 
The invention consists of two blocks of wood, 
hinged at one end and bound together by a 
wire latch at the other. In the mid lg of the 


blocks, facing each other and making a close 


} joint when the apparatus is shut, are set in 


two cubes of glass, through which a groove 
which groove the wire 
passes and is held firmly. One of the pieces 
of wood is larger than the o her, and turned 
down to a round handle so that it may be set 


into a staple on the telegraph pole. The 
scheme does away with all wire twisting 
around the common glass insulators, as at 


present, and it can be operated as rapidly as 


lthe mechanical labor of shutting the wires 


into the machine will admit. 
>> 
The following schedule of earnings by the 
Central American Mexican Telephone 
Companies are reported to us for past y: ar 


and 
by reliable authority. Capital, par value, 
gross earnings, &c., of each: Tiopical-Amer- 
ican Telephone Company, Limited—Capital, 
$400,000; par, $10; earniugs last 12 months, 
$17,000 net. Mexican Telephone Company— 
Capital, $1,250,600; par, $10; earnings last 
12 months, $12.000 gross. Mexican Central 
Telephone and Telegraph Compary— Capital, 


$450,000; par, $10; earnings last 12 months, 


relay magnet. When an excess of curren 
over the normal amount occurs, connection 
is formed with a ground wire, which runs | 
off the excess. At this exhibition of the 


ontinental Telephone Company—Capital, 
$200,000; par, $10; earnings last 12 months, 
$1,030 gross for December, 1883. 


| #250 net for November, 1883. Inter- 
1 C 
| 





| A careful comparison of the above figures, 
which are taken from printed statements 
;made by the several companies, in con- 
nection with the consideration of the terri- 


| 
| tory controlled by the rights and 
| 


each, 
contracts held by each, and the earning 
|capacity of each, will show that the greatest 
| disparity exists in the quoted market price 
land 


real value of the shares of the dif- 
ferent companies named. ‘‘ Tropical’ has 
earned a net 14 per cent. on $350,000, 


s issued capital; figuring the shares at $3 
| to 12 bid; $2 


they are quoted at 13 
‘*Mexican” has earned a bare 1 per 


ench 


asked. 


cent. gross on ils issued capital; its shares 
|are offered at 23, and 24 to 23 bid. 


pe 


The Latest from Texas. 


White | 


It appears that at Sherman a power gene- 
rator is used for calling subscribers, and is 


| located for convenience in a foundry, where 
| the machinery is iu motion ter hours per day. 

One of the workmen, who had been down 
with the “chills” for some weeks, thinking 
jhe had recovered, reported for duty at the 


shop, and worked along as usual till about 





noon, When, being thirsty, he proceeded to 


| the water barrel to take a drink. 
Those who witnessed the performance, say 


hat his eyes glared, his legs twisted them 


| selves into a bow-knot, and that he acted in 
la manner indicative of a violent attack of the 
jim-jums. 

However, he finally rolled away, picked 
| himself up, an@ with fremblinggait reported 
to the that he **fearful 
fit,” and must see a doctor at once. 


foreman had hada 


| 

| 

The last seen of him, he was wandering 
|dejectedly up the street in search of a 
| physician. 

| The fact that a wire from the power gene- 


rator led to the chain which held the cup, 


land that a person by stepping on a damp 


place and drinking at the same time com- 


| Pl ted the circuit, is advanced as a satisfac- 
| tory theory of the ‘* fit.” D. 
pe — 


| ‘ 


|The Newark, N.J., Telephone Exchange. 


}SOME POINTS IN WHICH THE MANAGERS OF 
THE NEWARK SYSTEM CLAIM TO BE AHEAD 
| OF THE FIELD—HANDY BURGLAR ALARMS, 


‘* Newark has the best telephone system I 
| have ever examined, ” said a prominent electri- 
cian recently, and I have seen nearly every 
}exchange of any consequence in America. 
That may appear to be a strong statement, 
but I have doubts if there is a city in this 
country with equally as good a service.” 
| At the central office, in a small second story 
room facing Market street, over the Western 
Union Telegraph office are a dozen boys all 
as busy as beavers, flying hither and thither, 
sticking little brass plugs with a rubber head 
inabole here, pulling out one there, then rush- 


ing to another place and repeating the opera- 
tion over and over again, in a checker board 
iable about fifteen feet long and five and a 
half feet high, which stands upon its edge 
and contains a few thousand little holes into 
which the brass plugs fit nicely. At the 
two annunciator 
cases, operated by two boys who are kept 





other side of the room are 


busy answering calls from subscribers, ‘186 


wants 243’ one of them calls out in an 
ordinary tone of voice, ‘284 wants 210,’ 
comes from the other boy, and so on. - At a 


small table near the annunciators sits a boy 
pencil in hand, and as each call for connec 
is made he marks it down on a small 
strip of paper. Assistant Superintendent 
Marsh, eyes and ears seem to be 
everywhere, places the slip on one of the 
five small *‘ trunk tables,” at the same time 
telling the boys at the large table who handle 
the brass plugs what to do. There was no 
confusion, no trouble, each one knew what 
he had to do, and did it in a rapid, confident 
manner. 


tion 


whose 


A SYSTEM OF THEIR OWN. 
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Superintendent Jabez Feary, ‘‘and are so 
well satisfied that it is unequaled by any 
other telephone exchange that we are willing 
anxious to make the test at any time. 
We are always even up with the business 
and never get confused or mixed up. As 
soon as a subscriber wants another the little 
drop on the annunciator, which isconnected 
to the end of the wire on his circuit, falls, 
calling. 


and 


revealing the name of the person 
His number, you see, is just above the drop. 
The attendant sticks that brass plug in the 
hole under the drop and gives it a turn at 
the time asking what number 
wanted. He tells the boy who is at the desk 
the number of the caller and the number he 
asks for, and in two seconds the connection 
is made unless the party asked for is busy at 
In case he is, the check with the 
numbers is stuck upon a hook and is next in 
In the meantime others 
As 
soon us the caller rings ‘off’ the plugs are 
pulled from the switch-board and 
placed at the bottom, ready for immediate 


same is 


that time. 


turn on that table. 
are coming in and the work goes on 
large 
use ngain. They have 537 circuits, a wire 
running separately to each subscriber, and to- 
day there is not a cross, a ground, or trouble of 
any kind in the whole system. In case people 
who have the telephone do not use it by noon 
we call them up to if the wire is all 
right, so as to fix it and save our customers 
all the trouble and annoyance possible.” 


see 


COMMUNICATION WITH OTHER CITIES. 

At the five small] trunk tables, three local, 
one to the outlying towns and the other to 
New York, the boys sat with their mouths 
to the transmitter, their ears to the receiving 


tube, and each with one hand holding a 
rubber-bandled brass plug. The boys at the 
switch-board answer the Assistant Super- 





intendent’s call, ‘621 wants 342,” the boy at 
the table on which the check has been placed 
turns the brass plug, which makes the con- 
nection with the small batierics supplied to 
each telephone, aud the bells ring at the 
oftice of the caller and of the person called. 
He listens until he hears them in conversa- 
y for the 


tion, pulls out the plug and is read 
next. 

In an adjoining room are forty burglar 
alarms connected with the banks, insurance 
offices and many of the jeweler’s stores of 


the city. If the wire is shortened or length- 
ened, or in apy way cbanged, a_ needle 


moves to the right or the left, closing the 
circuit and ringing a bell. If it is broken 
entirely the bell rings and men, who are 
always kept ready, start out immediately 
to see what is the trouble. 


iS ” 


The Boston Telephone Exchange. 


Our Boston correspondent sends us some 
additional interesting details concerning the 
late fire there, showing that a much greater 
amount of reconstruction work was required 
than one would realize at first glance, and 
the notable manner in which it was done is 
worthy of record, as we have briefly men- 
tioned before. 

Over one hundred persons were engaged 
night and day from Saturday morning the 
12th inst., untuul Wednesday the 17th, in re- 
pairing the lines running into the New Eng- 
land Telephone Company’s office, at 40 Pear] 
street. At two o'clock on Saturday morning 
every one of the two thousand wires which 
center in the office were severed by fire; on 
Wednesday morning they were all re-united 
and communication again opened over all the 
lines. In reaching this result the Telephone 
Company has performed a feat unprecedent- 
ed in the history of electric communication, 
and it may be interesting to know what were 
some of the difficulties to be overcome, and 
how the thing was done. The actual work 
of the fire was confined to the cable-house 
on the roof, and the space above the operat- 
ing room, which is on the fourth floor of the 
building; but the switch-boards were much 
injured by water, plastering from the ceiling 
and carbon from the charred beams. Every 
one who has noticed the network of wires in 
all the business portions of the city of Bos- 
ton can readily understand the nature of the 


‘‘We have a system of our own,” said mass that centers at No, 40 Pearl street, 
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The apparent number is there somewhat re- 
duced by some 10 cables, containing 50 wires 
each; but even then the view from the roof 
is utterly bewildering to the unpractised eye. 
It is well known that every telephone has a 
number by which the subscriber is called, 
and which determines its place on the switch- 
board. In additicn to that, eath one had a 
line number markcd in the cable- house which 
shbwed thie plate of the line on the toof 
structtire. This last series of nuinibers was 
entirely obliterated, as the interior of the 
sable house was only a mass of charcoal. It 
was at once plain to the officers of tle com- 
pany that all the connections between thi 
roof and the operators’ tables must be re- 
moved and replaced by new cables and cov- 
ered wire. General Manager, Loren N. 
Downs, at once ordered 4,000 feet of fifty- 
wire cables, and about 40 miles of covered 
wire from the factory of Eugene F. Phillips, 
of Providence. This was promptly for- 
warded about noon on Saturday by special 
messenger on the express train. 

All the available force of the Boston and 
suburban exchanges was now set at work to 
clear away the ruins and prepare for re-con- 
néciing the lines: As dll the liné numbers 
were destroyed, men were stationed outside 
upon the roof structure to count the wires 
tind communicate with those outside, that the 
connections might be properly made. They 
were maintained there in reliefs night and 
day, being furnished with warm food and 
drinks at the office, and enabled to work at 
night by means of two powerful electric 
lights furnishtd by the Brush Electrical 
Light Company; and here it might be said 
that all the elecuic light companies of the 
city tendered the services of their men to 
aszist the telephone people if required. The 
first connections made were the special wires 
for calling expresses. Boston has a unique 
service in this respect, as there are over 400 
regular expre-ses running into the city, which 
are connected by special calls with 500 cus- 
tomers separate from the regular exchange list. 
These were already for use on Monday morn- 
ing. The switch-boards were not injured by 
fire; but, in spite of long canvas tents which 
were soon erected over them, they became 
filled with small particles of carbon from 
the charred timbers of the ceiling. The car- 
bon being a conductor, had a tendency to 
unite all the lines in each board, and make 
their proper working impossible. The boards 
also were thoroughly soaked by the deluge 
of water to which they had been treated by 
the fire department, and by which alone the 
building was saved from utter destruction. 
The apparatus is made of carefully kiln-dried 
wood, as any shrinkage or warping will cause 
a displacement of the metallic parts, and the 
difference of a fraction of an inch oa the 
board may cause a difference of ten miles in 
the destination of the speaking voices. Ex- 
tra stoves were set up, and bricks heated and 
applied to dry the apparatus, and when 
thoroughly dry the carbon dust was blown 
out of the switch-boards by bellows and a 
powerful rotary blower. In ove place : 
stream of melted lead had poured down upon 
two or three tables ; this was carefully picked 
out before the apparatus could be used. By 
a careful estimate it is found that there are 
about 500 miles of covered wire in coils 
and connections at the main office. In refit- 
ting the exchange several hundred thousand 
joints were united, the most of which were 
covered carefully with insulating tape. 

The work was done under the able direc- 
tion of General Manager Loren N. Downs of 
the New England Company, Superintendent 
David B. Parker of the Boston division, and 
Jobn J. Carty, superintendent of the operat- 
ing room, whose intimate knowledge of the 
details of the wires was of great service. 
Messrs. Vail, Lockwood and Gilliland, of the 
American Bell Telephone Company, furnished 
timely direction and counsel, and all worked 
with keen eyes and willing hands to make 
the interruption of communication short as 


possible. 

>_> 
‘«‘ There is danger in the electric wire,” re- 

marked the criminal when overtaken by a 

telephonagram. 





The Postal Telegraph Bills. 


The Senate Committee on Post Offices and 
Post Roads has informed the President of 
the Western Union Telegraph Company and 
al] others who desire to be heard on the sub- 
ject that it will close general consideration 
of the bills establishing a postal telegraph 
system on Jan. 31. The committee uow has 
under consideration the bill introduced by 
Mr. Edmunds, and tbat for the same pur- 
pose put in by Mr. Hill, its Chairman. Thus 
far, the only person who has addressed the 
commitiee is Senator Edmunds, who earnest- 
ly advocates the mieasure proposed by him. 
Several persons, however, have expressed a 
wish to be heard in opposition to a telegraph 
system, and will be given hearings between 
now and the end of the month. Next, the 
committee will take up the Edmunds and 
Hill bills in detail, and decide which, if 
either, it will report to the Senate. It is un- 
derstood that the committee proposes to 
bring in some sort of a postal telegraph bill, 
although it may reject the measures now be- 
fore it and prepare a new bill. Several 
Senators are known to be in favor of a post- 
al telegraph system, and it is believed that 
a proper nieasure looking to that end will 
stand an excellent chance of passing the 
Senate. There will probably be consider- 
able debate, however, as to whether the Gov- 
ernment shall purchase existing lines; or 
build independent lines of its own. 

-—-- 

Just three days after the Boston Central 
Office was burned out and over 3000 sub- 
scribers left without service, the exchange 
was completely rebuilt and the usual con- 
nections made. During this time fifty new 
office cables were run from the switches to 
the roof, tested and tagged every conductor 
(50 in. each) and connected each conductor 
with its respective line wire on the fixture. 
The water, moisture and dirt were cleared 
out of forty sections of switch. They also 
cleaned and repaired all the telephones and 
transmitters connected with the switches, 
and, in fact, did everything 
communication as formerly. 

The citizens of Boston are loud in their 
praise of the energetic manner which general 
manager Downs and bis able assistants have 
displayed in pushing this matter through, and 
it is said that the subscribers, after having 
been even for so short « period without the 
services, now express their appreciation of 
its value in unmistakable terms. 

*>_>-—— 


necessary for 


C. F. Annett, the genial General Manager | 


of the Rocky Mountain Bell Telephone Com- 
pany, was, at the last meeting of Directors 
held at Salt Lake City on the 10th inst., 
elected Vice-President also, in place of A. J. 
Pattison, resigned. 

The other officers of the company are J. J. 
Dickey, President; Geo. Y. Wallace, Treas- 
urer; L. B. Moore, Secretary. 

———_ +e 
Editor Electrical Review : 

DEAR StR—You do me the honor to request 
acopy of my letter to you, of some time since, 
concerning some changes made by me in the 
sWitchboards in our central office. 

Briefly, by substituting wooden plates for 
the iron ones to which the ‘‘ring-off” mag- 
nets are attached, I reclaimed twelve cards 
that had long been out of service on account 
of crosses between them. Escapes that had 
been attributed to ‘‘induction” were also 
remedied at the same time. 

In our warm, damp location, rust is a fruit- 
ful source of trouble. I charge the crosses 
to destruction by rust of the insulation of 
the helixes of said magnets. 

I have just completed the re-arrangement 
of our duplicate boards and gotten rid of an- 
other source of profanity—on the subscribers’ 
part—managers never ‘‘ cuss.” 

Formerly the duplicate boards extended 
out from the regular switch in sort of desk 
form, with mouth of spring-jacks upwards; 
dust se'tled therein, and every morning from 
eight to ten subscribers were found suffering 
from the interposition of a grain of sand or 
a shawl raveling between themselves and the 
attentive operator. 

By inserting the duplicates beside the reg- 
ular numbers on the original boards, I bave 
escaped that difficulty without discarding the 








duplicates, by means of which three opera- 
tors can attend to four hundred subscribers 
with ease and rapidity, each having every 
number within reach, and making any con- 
nection desired without assistance from an- 
other. A large part of the credit of introduc- 
ing the duplicate spring-jacks, as applied to 
these switchboards, is due to Mr. T. W. Mil- 
burn, formerly manager here and present dis- 
trict superintendent. He approves my re- 
arrangement of them. 
Kespectfully, 
G. W. Fosrer. 
Galveston; Tex., Jan. 2d, 1884. 


> - 


East India News. 


CatcutTta, East India, 
7 Council-House street, 
11th December, 1883. 
Editor Electrical Review, 

DEAR Str,—I think, now that the Inter- 
national Exhibition here has been formally 
opened, a few brief notes about it and its 
contents may be interesting to some of your 
numerous readers. 

The opening ceremony, which was to have 
been one of the most imposing spectacles 
ever witnessed out of Europe, resulted in a 
perfect ‘‘ fiasco,” owing to the most unusual 
behavior of Mr. Jupiter Pluvius, who sent us 
a perfect downpour of rain to represent him 
and damp our already much-abated ardor. 

The ceremony took place in the large quad- 
rangle of the Indian Museum, marked on the 


plan 1 nave already sent you as the ‘‘Grand 


Hall for Ceremonials,” which, as we never 
expect any rain at this time of year here, was 
only covered by a handsome awning of the 


French national tricolor ¢loth—that had cost | 


some hundreds of pounds sterling 
tection against the sun. 

On the east side of the quadrangle a marble 
dais bad been érected for the Viceroy and 


as a pro- 


the other officials to stand on during ee 


‘**show,” covered by a large crimson-velvet 
canopy, surmounted by the Viceroy’s coat-of- 
arms, Which was supplied by a local manu- 
facturer. 
chairs for the public, and a raised stand for 
the chorus singers. . 

Proceedings commenced by the choir sing- 
ing an Jta’ian chorus, which, by the way, 
must have been very edifying to most of 
those present, who were all standing on their 
chairs with umbrellas over their heads, to 
guard their finery against the rain, which 


was commencing to drip—-or pour, more 
properly speaking—through the tricolor 


awning. Then the Lord Bishop of Calcutta 
blessed the Exhibition (so I am told) by : 
perfectly inaudible prayer, after which the 
Viceroy began the speech, in which he de- 
clared the Exposition open. When he was 
about half-way through it began to yet dark, 
and the electric light was started, which, 
however, only sputtered for a few minutes, 
and then went clean out, and could not be 
induced to commence afresh; this left them 
io terminate their speeches, &c., in total dark- 
ness, and to go home to their dinners in any- 
thing but an enviable frame of mind. 

The electric light was supplied by the 
Indian Electric Light Company (limited) of 
Paris, who use the Jablokoff & Siemens lamps, 
with Gramme generators, and they attribute 
their failure to ‘‘the 
damp, @ circuit was estab ished betirveen them 
which caused them to fuse.” 

They, however, have been trying ever since 
then—the 4th instant—to get some of their 
lamps working, but have only succeeded in 
making one Siemens lamp, which is situated 
about twenty yards from their station, to 
burn at all; notwithstanding they have three 
engines, making in all about 50-horse power, 
and about seven dynamos of all sizes. 

I am sorry I have run myself short of 
time, so shall not be able to finish this letter 
till next mail. In the meantime, wishing you 
and your paper every prosperity during the 
coming year, and hoping that all my brethren 
—if they will allow me to use the term—in 
the New World will meet with every success 
duringr 1884, 

I am, very sincerely, yours, 
BENGALI. 


wires hariig become 


The rest of the hall was filled by | 


; 
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The inventors of the telegraph and the 
telephone both had mute wives. Just see 
what men can do when everything 1s quiet. 

: ode \ 

Mr. Jchn E. Zeublin, superintendent of the 
sixth district of the Western Union Telegraph 
Company, has resigned to accept a position 
as general superintendent of the Baltimore 
and Ohio Telegraph Company. 

- - 
Cable for Tonquin. 


A Reuter’s telegram, dated Paris, Decem- 
ber 29, says: ‘‘The Minister of Posts and 
Telegraphs has ordered 3,800 meters of sub- 
marine telegraph cable to be forwarded to 
Toulon, of which 2,000 meters are intended 
for Cochin China, and 1,800 for Tonquin. 
The cables will be dispatched from Toulon 
by the first transport leaving next month.” 

ss 
Submarine Telegraphs. 


The general public little realizes the steady 
extension of the submarine telegraph cables. 
There are now over 80,000 miles of them at 
work, representing a capital stock of about 
$170,000, 009. 

There are nine cables across the Atlantic, 
and a fleet of twenty-nine steam vessels are 
in constant employment in laying, watching 
and repairing cables. 

‘ oaipe 


The Marseilles-Algeria Cables, 


The three submarine cables which unite 
France and Algeria are becoming insufficient, 
owing to the frequency of the tel graphic 
ations Paris and the 
colony. To increase the capacity of these 
lines, the manager of the Marseilles office and 
an employe, M Brabié, propose to transmit 
recorder signals by mechanism, adapted from 
the Wheatstone system, iustead of by hand, 
as at present. 

- - 
Paper Electric Insulator. 


between 


An Electric Insulator is now constructed 
of paper pulp. Liquid silica, or silicon, is 
used as a cementing agent, and when these 
constituents are combined in proper propor- 
tion, a superior insulator is said to be pro- 
duced, covering, at once, all the ground 
heretofore almost monopolised by the differ- 
ent forms of glass. This improvement is the 
subject of a patent recently granted to Chas, 
C. Hinsdale, Cleveland, Ohio, 

-_ 
Telegraph Company 

The certificate of incorporation of the 
standard Multiplex Tclegraph Company was 
filed in the County Clerk’s office on the 15th 
inst. The lines of the new company are to 
run out of this city East, West, North and 
South, throughout the United States. Its 
capital stock is $2,5( 0.000, divided into 25,000 
shares of $100each. Provision is made forthe 
increase of the capital to $10,000,000. The 
corporators of the company and the number 
of its shares held by ech are: MeLauren F, 
Pickering, of Boston, 2,583; Wandell Good- 
win, of Boston, 2.583; Frederick P. Jones, 
of Boston, 2,583, Henry D. Manson, of New 
York, 2,583; Frank W. Jones, of New York, 
85: H. W. Jones, of New York, 2,083: Pat- 
rick B. Delaney, of New York, 6,250; Ed- 
ward A. Calahan, Brooklyn, 6,250. 

- >_>: 

The Gold and Stock Telegraph Company 
brings suit in the Superior Court to set aside 
a contract made on the 9th of November last, 
between the Pacific Bell Telephone Company 
and the Sunset Telephone Company to extra 
telephone business on the Pacifie Coast un- 
der patents granted to the American and 
National Bell ‘Telephone Companies; that 
the shares of the Sunset Company issued to 
the Pacific Company be surrendered to the 
former company and canceled; that the Pa- 
cific Company be enjoined from parting with 
5,080 shares of the Sunset Company stock, 
and that Messrs. Ladd, Gorham, Yost, 
Powning, Hubbard and Hyde be enjoined 
from acting as directors of the Pacific Com- 
pany upon any question which sball arise in 
which the Sunset Company is interested, 


Incorporated. 
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National Telegraph Projects. 





The bill presented to Congress last week, 
authorizing the Government to go into the 
telegraph business, or ratber authorizing the 


Government to guarantee to a little syndi- 
cate an undisturbed monopoly of the tele 


graph business, furnishes additional proof of 


the monumental presumption of the mon- 
opolist, besides being somewhat ‘‘thin ” for 
such cold weather 

While suffering from the rapacity of the 


wolf, to seek safety in 
the den of the 1oyal Bengal tiger. 


We should like to inquire what the public 


we are calmly asked 


is expected to gain by the success of this 
very neat little game. 

It has been alleged, and we think there is 
much truth in the allegation, that, under the 
present system, viz.: that of the Western 
Union, the rates are too high. But we have 
ut least an efficient service. Yet the ingeni 
ous persons behind this bill inform us that, 
if they zre protected in a monopoly, the 
lowest rate for a single message will be fixed 
at twenty-five cents, and they can give vo 
guarantee of an efficient service. Would 
they be good enough to inform us where 
the benefit to the public comes in? 

‘Now,’ said the white man, who had 
shot a crow, to the Indian who had bagged a 
rabbit, *‘either you take the crow and I'll 
take the rabbit, or else I'll take the rabbit 
and you can take the crow ! ‘But,” pro 
tested the Indian, *‘ you didn’t say ‘rabbit’ 
to me once!” 

So it is with the public Whether the new 
company or the Western Union bas a mon- 
opoly, the public it seems is to get ‘‘crow’ 
just the same. 

The very logical, if not constitutional, rea 


sons which stand in the way of the State go 
ing directly into the telegraph business have 
apparently induced the would-be incorpora- 
tors of the new scheme to find a way out of 
the difficulty, the 


guarantee them a monopoly. 


by getting 
of 
hacking, 
and out 
the 


Post 


On the other hand, Senator Edmunds 


Vermort, with « fair if not strong 


is for a Government telegraph out 


last he appeared before 
Post-Offices and 
Hill, of Colorado, 


the first statement in 


On Thursday 


Committee on 


\Iy 


Senate 
Roads, of which is 
Chairman, 
behalf of the measure. 

He he satisfied that 


Congress had the constitutional power to do 


and made 
said was perfectly 


forms 
stitu- 


what was proposed, and in any of the 
several con 


Post Office, 


that were proposed und 


tional heads such as War, and he 


might add. Fipance, on the same principle 
that the Supreme Court held that the Na- 
tional Banks were constitutional, although all 
the constitution said was that Congress might 
borrow money, might havea Treasury De 
partment and might levy taxes, and, therefore 
presumably Congress might have the power 
to provide the means to carry on the fiscal 


Government. In regurd to 
he thought the 
beyond all dispute 


operations of the 
a government telegraph, 
constitutional question 
The people who are engaged in telegraphic 
operations, just as the people who have been 
engaged in express and transportation opera- 
tions feel a natural solicitude, of course, 
their business should not 
by the exertion of any function on the 


of the United States. 


be competed with 


part 


tional power of Congress and the inherent 
public of doing this thing, 
had stated, 


gentlemen 


for 
the argu- 
engaged that 
ground, 
constitution 
public objects that it 
and that 


policy 

that he 
meut of these 
sort of business falls to the 
they have known the 
Government the 

was bound to promote all the time, 


reason then 


in 


of 
and 
whenever Congress saw fit to enlarge 
postal establishment order to 
its war and commercial and financial opera 
tions, to exert the powers that belong to it 
by the constitution, it 
so without reg 






in faci 





same thing that Congress finally thinks is 
best to do itself and for the advantage of 


| telligence 


lif we have not those intrinsic powers, that is 
Government to | 


; mail. 


that | 


They argue, he says, that it is unjust to 
them that Congress should enter the field of 
what they call competition with private 
business. But if he was right in what he 
had said respecting the inherent constitu- 


the 


because 
the 


the 
litate 


must necessarily do 
yard to the manner in which 


it would affect private interests in doing the! ants, and hence a great part of Ireland, for 


HLECTRICAL REVIEW .- 





its own people. For instance, it might have 
happened, and he was surprised wheu he 
looked back at the history of the country 
that it did not, that for the first twenty-five 
the existence of the Government all 
operations carried by 
He could not now remember 


years of 
post-office were on 
private hands. 
how late down in the 
was before Congress passed the act prohibit- 


private 


progress of affairs it 


ing the transportation of letters by 
hands and compelling their transportation by 
mail. Butin this condition of the country 
at that time it would have been perfectly 
natural that the transportation of such io- 
could be transported at that 
time in that way alone by letters and printed 


as 


papers, should be carried on in many sections 
of the country at private cost and as a pri- 
enterprise. Yet that 
nobody would contend that had it so, 
Congress would not have had the power to 
take the matter into its own hands whenever 
under the 


vate he supposed 


been 


it con-idered it wise to do so 

conditions of tbe country, and nobody 
would have had any moral, and of course he 
would have had no legal, ground of com- 


plaint that Congress had set up a post-office 
establishment. So that it did not appear to 
him that there was any just ground for this 
will corporation, be- 


corporation-—* I sav 


cause it comes to that—there is only one in 
the country amounting to anything, and, 
like Aaron’s rod, it up all the 
other that appear upon the surface of 
the earth. I say it 
that there is any just ground for this corpora- 


doing 


swallows 
rods 
does not appear to me 
Congress is 
to private 
But if it did, it 
of 


tion to complaip that 
that injurious 
not the slightest 
natural consequence 
It is within the exercise of 


something is its 


interests 
is the carrying on 
the government. 
its just and intrin-ic powers, and, of course, 


the end of it. In carrying on these intrinsic 


powers, if particular interests are for the 
time being injured, no one has any right to 
complain.” 

This was a happy illustration of the 


tendencies of the Western Union Telegraph 
Company, this comparison with Aaron’s rod 
which swallowed up all the other rods. 

however, if 
Senator by 
constitutional students in his interpretation 


It isa very serious question, 


Edmunds would be sustained 
of the powers of the Government. 

It is within the power of the Government 
to maintain the strict inviolability the 
Very true. Hence the Government 
forbids private parties from carrying on a 


of 


similar business, and uses its prerogative to 
maintain a monopoly. This is surely logi 
cal and in accordance with the spirit of the 
Constitution, 

, But the Vermont Senator urges the Gov- 
ernment, on constitutional grounds, 
assume entire the telegraph, 
which, if his rendering and interpretation of 
the Constitution is correct, it has a right to 
do, but instead of this, to enter into competi- 
tion with priVate patties, in the hope of ulti- 
mately forcing them to accept its terms fot 
the sale of their property, and thus making 
them withdraw froma business which, when 
it was begun, they were encouraged to be- 
lieve might be lawfully maintained. 

It is no avail, urge in 
justification of this course, that the ‘capital 
claimed by these private parties is fictitious, 
The remedy for 


not to 


control of 


needless and of to 


misleading and fraudulent. 
this would through the courts. Many 
innocent persons are holders of the stock of 
this corporation. Whatever fraudulent prac- 
tices may have been indulged in by the orig- 
inators of the scheme, these people at least 
have paid for their stock in good faith, and 
it difficult to how the State could 
legally dispossess them without at leas! re- 
turning them what they had actually paid 
out, together with legal interest, 

Such dreamers as Mr. Henry George and 
his disciples have attempted to formulate 
the principle that tracts of land that have 
descended from what they are pleased to 
call the ‘‘robber barons” of centuries ago, 
are not lawfully held by the present claim- 


be 


sec 


1s 
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instance, stands to-day in the name of squat- 
ters who, in reality, are little more than 
S'ate tenants. But, the fact is that much 
of this land has been purchased in good 
faith by innocent persons, and that the State 
having virtually assented to the legality of 
these claims, and thus encouraged innocent 
persons to invest in the property, cannot le- 
gally dispossess them without rendering pay- 
ment in full. . 

So it would seem to be with the telegraph 
business of this country. The right of pri- 
vute corporations to build and operate tele- 
graph lines having never been disputed by 
the State, innocent persons have been led to 
invest in them, and, since it would be impos- 
sible to discriminate between those who held 
bona fide and fictitious interests in them, it is 
hard to see how the State, even if constitu- 
tionally authorized the field as a 
competitor—and this would mean a total ex- 
tinction of all private telegrapbie enterprise 
—could escape from paying the market value 


to enter 


of the bonis representing the paid-up capital 
of the corporations displaced. 

The Senator said that his proposition was 
not to prohibit the of tele- 
graphic intelligence by any private person or 
corporation; not to subject telegraph 
companies to the same rule that is enforced 


transmission 
uny 


against the transportation of letters by private 
hands in the old and in the present law, he 
believed ; 
lished in the business, to go on and compete, 
and carry on their operations exactly as they 
did before. So that, putting it in the nar- 
rowest business point of view, we stand in 
no different attitude to them than would any 
other private corporation that might be incor- 


but to leave them as they are estab- 


porated to-morrow to set up a telegraph line 
unywhere or everywhere over the country. 
And, of course, the Western Union Telegraph 
Company would never think of complaining of 
any body of capitalists who should to-morrow 
procure an act of incorporation (as they can 
under the laws of many of the States without 
even going to the Legislature, under 
laws which provide for the 
corporations) to carry on the telegraph busi- 
of course, over 
nd the Western 
Union Company has bought out or 
with or pooled, something of that kind, 
So that, even in the narrowest point of view, 
the United States cannot certainly be said to 
stand in any worse light with respect to en 
gaging in this enterprise than private persons 
would. The vnly difference would be that, 
whereas the private man may be ‘* squeezed” 
by cutting rates, may be ** frozen out” 
bought up er pooled with, so as to create an 
actual monopoly—not only the prices of in- 
but what kind of intelligence 
and when it shall go, and 
under whose control—the only difference 
he said, would be that, whereas they 
treat and deal with rival companies, they 
could not treat and pool with and cut rates 
and run Congress out, and that is just where 
the line really, he supposed. It 
seemed to him for the interests of the 
country that avy appliance with whieh its 


general 
formation of 
ness, and it has been done, 


and over dgain: those 
traded 


or 


or 


telligence, 
~hall 


£0, 


cap 


is drawn 


best 


welfare is so intimately connected as is the 
instantaneous transmission intelligence, 
should be subjeet to no censorship, to no cor- 
porate man’s will, to no question of how it is 


of 


going to affect stocks or the standing of cor 
porat.ons or of persons, but it should be free 
to all men as the post-office is, and subject to 
no more esplunage than is the post-oftice. It 
he believed, at this time to the 
United Stats, and growing 
in connection with great 


is essential, 
interests of the 
more and more so 
social questions and the aggregations of vast 
sums of money under corporate power, that 
this business should be taken in hand by the 
Government on the constitutional principle 
stated; should be undertaken independently 
and subject to no contracts or arrangements 
with parties. 

It seems somewhat astonishing that an able 
man like Senator Edmunds should attempt 
to compare on equal terms the condition of 
things which would prevail as between the 
Western Union Company and apother simi- 
larly organized company, and the Western 
Union as opposed to the United States, 








backed by the National Treasury. 








January 24, 1884] 


HLECTRICAL REVIEW . 





As we know, the national postage was re-| of accommodating the public, would be un- 
duced quite recently from three to two cents, | reasonable and unfair. 
because it was found that the Postal Depart-| The president of the Western Union Tele- 
ment was showing a profit, whereas the | graph Company has written to the chairman 
people are supposed to furnish only suf- of the committee asking him when he can be 
ficient money to pay the expenses of the heard at length in support of the views of 
several dep 1tments, which are not looked to his company. It is understood the commit- 
for returning any profit. tee will reply to Mr. Green and to ail others 
Therefore it is hardly fair to maintain, as who wish to be heard in opposition to the 
does Senator Edmunds, that the Government proposed Congressional legislation, that they 
would only stand in the position of any other sball file printed copies of their argument, 
competitor in the telegraph business, because and if, in the opinion of the committee, 
the government could afford, and indeed it further information is desired, then they may 
would of a necessity be its aim, to carry on | be heard briefly by counsel. The object is 
the business for a fee which should be only | to prevent unnecessary delay in perfecting a 
sufficient to pay the expenses of the service, | bill so that the matter may come before the 
whereas corporations like individuals could | Senate with the least possible delay. It is 
scarcely be expected to risk their money | said that a majority of the Post Office Com- 
without substantial reward. mittee is in favor of reporting a bill which 
No candid man will deny that the Senator | may be perfected during debate in the Senate, 
makes a very strong point in favor of Gov-| where amendments are always in order. 
ernment control of the telegraph, however,| The strongest argument against a bill of 
when he says that the telegraph should be | this kind may perhaps be thus briefly summed 
subject to no censorship, to no corporate |up. 1st. The unconstitutionality of the State 
min's will, to no questions as to how certain | appearing in the commercial field, in the role 
despatches are going to affect stocks or the | of competitor for surely the same arguments 
standing of corporations or of persons—in | might be advanced in support of a national 
fact that it should be as free from espionage | control of the railway system as of the tele- 
as the Post Office now is. This is undenia-| graph, and if this inclination be once in- 
bly the truth, and may be safely looked upon | dulged it may lead no one knows where until 
as the one and only strong argument in favor | the State shall become therankest monopolist 
of Government control of the telegraph un-| of themall. 2nd. The great danger to popular 
der a Republic | government is an increase of an already too 
The wisest and most ‘prudent method of | large a civil-list. For, if the number of 
constructing a government telegraph, says | office holders be much further augmented, 
the Senator, would be to avail ourselves of |the time is not far distant when it may 
whatever force of people in the pay of the | become impossible for the people, who are 
United Sates we are possessed of. Wehave | sovereign, to defeat the chief of a party when 
a corps of engineers in the army who are en- | once in the presidential chair owing to the 
vaged in doing engineering and practical | multitude of office holders who must, of a 
building work of various kinds in connection | necessity, be his retainers, though paid by 
with rivers, harbors, forts and arsenals, levees, | the very people whose wishes they thwart. 
dykes, canals, locks and the like, who are| It must be said, that bold 
bow employed at the expense of the United | assumption by the Government of the con- 
States, holding life places, and with ample | trol of the telegraph is much to be preferred 
material in the way of skill, learning, honor, | to the bill reported early last week, wherein 
probity inteiligence—everything that | the Government is asked to protect a small 
goes to make up a good administrative sys-| body of capitalists in a monopoly of the 
tem of doing something on the face of the telegraph business of the country, for then 
earth. the public now only in the frying-pan would 
If we were to provide for putting the con- | be forced into the fire. 
struction of these lines into the hands of the 
engineer corps we should thereby make a 


however, a 


and 


—— 
A Supposititious Case. 
«reat saving in point of economy, in the ex- aie 
penditure of money, and at the same time} The Belgian Chamber of Deputies was set 
have no jobbery in the way of contracts; | afire the other day by a defective gas main, 
have no pcculation of funds because, he was| and despite the efforts of the firemen, this 
bound to say for the engineers, that through | magnificent pile was almost totally destroyed. 
the history of the Government the} Our esteemed contemporary, L’E ectricile, 
per centage of money lost to the United | u-es this unfortunate occurrence to illustrate 
States in the disbursement of public moneys | the inefficiency of the Paris fire brigade, on 
at the hands of the engineer corps of the | the workings of which the Belgian system is 
War Department has been smaller than in | founded. 

any other branch of the public service, and} We are disposed, however, to use the inci- 
he believed smaller—although he could not} dent to point an altogether different kind of 
speak by the book as to that—than in any | moral. 

branch of any public service of any country, The Belgian and French journals, in de- 
in the world. It almost vever happens that} scribing this terrific conflagration, content 
any of these gentlemen who are graduates | themselves with the simple statement that the 
at West Point in the corps of engineers, | fire was caused by a ‘defective gas main.” 
charged with disbursement of public funds, | In other words, since buildings are not infre- 
have defaulted one cent. Hisplan would be, | quently set afire by illuminating gas, there is 
as one best suited under all the circumstauces, | nothing at all strange about such an occur- 
as he had suggested in the bill that he had | rence, and no alarm is oecasioned. 

the honor to introduce and which was before | But let us suppose that the Belgian Cham- 
the committee, to have a board composed of | ber of Deputies was set afire by a defective 
three of those gentlemen to establish four | electric main instead of by a defective gas 
leading lines, trunk lines, just as if there was| main. Would the mere statemeat of the 
not a telegraph line in the world at this | fact be sufficient for the sensation seekers? 


whole 





time. 

We begin, just as we did the post ofti¢e in 
old times, to construct north and south, east 
und west, some great arms or trunks, from 
which branches may go from time to time as 


money shall be appropriated and as there | 


shall be use for the same. 

Senator Edmunds’ plan is to start four 
trunk lines, making in all from 5,000 to 8,000 
miles. 

Such a course would seem to be unjust in 
the extreme, for the Western Union, with all 
its faults, runs its lines into hundreds of 
small towns, in many cases at a loss, and for 
the State, which is supposed to have the 
public weal at heart, to operate only trunk 
lines between good paying centers, while ex 
pecting a private corporation to look after 
the losing part of the business for the sake 


| By no means. It would have been heralded 
|far and near that the Belgian Chamber of 
Deputies had been set afire by the electric 


defied the skill even of experienced tiremen. 
The conclusion drawn from the occurrence 
| would no doubt have been that no building 
was safe while the electric lighting wires 
were permitted to enter its portals. The 
lelectric light companies might have ex- 
| hibited the official records to prove that no 
fires of a serious nature had ever before been 
directly attributable to the electric wires, 
but in vain. They might have protested 
against the unfairness of a general condem- 
nation of electric mains, which had caused 
one fire, while gas mains, constituting a 
standing menace to the security of both 





lighting wires; that the subtle current had’ 





property and life itself, were regarded with | 


De cilia - 
indifference. They would have been laughed 


at for their pains, and their only answer a 
redoubled outpouring of double-leaded head 
lines informing a timorous and not always 
thinking world that it was in momentary 
danger from the electric wires. 

But the Belgian Chamber of Deputies was 
set afire by a defective gas main. That is 
sufficient. It is not nece-sary to dwell upon 
such an occurrence because, since it is fre- 
quent, it lacks novelty. In fact, Reuter's 
European Press Agency did not consider the 
fact that a gas main caused the conflagration 
of sufficient importance to mention it, and 
hence it was that the cablegram brouzht to 
us Only the most meagre information—such 
only as could be gathered from the words : 

** The Be Igian Chamber of Deputies has been 
destroyed hy fire” 

That was all! 

But let us suppose, as suid before, that it 
was an electric main that caused the confla- 
gration. Reuter’s Agency would have be- 
stirred itself. Economy would have been 
thrown to the winds, and we should kave 
had something like this : 

* The Belgian Chamber of Deputie x has heen 
destroyed hy fire. 
cause. The firemen struggle hervically with the 
Jlames, but are met on every side by bluish 


An electric lighting main the 


tongues of electric sparks—in SOM COSEX sia’ feet 
long—which proceeded from the electric wires. 
Many firemen were badly injured by the vandal 
Had the fire been started under or- 
dinary circumstances the firemen say they could 


electricity. 


easily have catinguished it, but, since the terri- 
ble agent which caused it, maintained it, mortal 
exertion proved ineffectual and availed nothing, 
until the magnificent structure was a heap of 
unrecognizable ruins. The Government ix about 
tw have electric wires removed from all public 
buildings.” 

No such despatch as this was sent; it is en. 
tirely imaginative, and intended, as said be- 
fore, only to illustrate what an important 
difference it makes *‘ which dog belongs to 
the tail that is pulled.” 

There are doubtless umongst the 
readers of the Review who will think this 
imaginative dispatch is exaggerated. Weas 
sure them that, on the contrary, such is not 
the case. It is mild, very mild, when com- 
pared with the qualities which have recently 
been a'tributed to the electric lighting wires 
by acertain portion of the daily press, and 
we hereby challenge any man to show that 
the contrary is true. 

To continue «and to develop our supposi- 
titious case, we will now suppose that such a 
despatch as this which we have purposely 
made up, bad been received here. A daily 
contemporary of ours, which has become the 
people’s champion because the monopoiists, 
who were its first. choice, refused to. support 
it, would have disturbed the tranquil night 
with blasts of two-fold fog-horn intensity, 
and broken into the fair day with brays of 
quadruple donkey-power. 

**Haven’t we said so all along ’” would be 
the burden of its song, and with the same 
contempt for natural laws and fair play which 
it recently exhibited, and continued to dis- 
play until it was laughed out of countenance, 
we should have an editorial comment 
thing like this: 

‘A WARNING FROM BELGIUM. 

‘*The cable announces this morning that 
the Belgian Chamber of Deputies was de- 
stroyed last night by fire, caused by an elec- 
tric main We sounded the warning some 
weeks since, and gave a lucid technical ex- 
planation of the many dangers which threat 
ened the firemen when dealing with burning 
buildings to which electric mains were con- 
nected. 

‘‘The cable says that sparks six feet long 
darted continually from the arc wires, when- 
ever the firemen attempted to extinguish the 
fire. This may safely be taken as a low esti- 
mate of the length of these sparks. In order 
to maintain the high reputation for veracity 
which all news agencies enjoy [it was proved 
in a London court recently that the City 
Press agency made three columns and a half 
out of a Canadian dispatch of fourteen 
words] Reuter’s Press agency reports the 


soue 


’ 


some- 
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examination will show that the sparks were 
nearer fen feet in length than five, and in 
some cases that they were even more than 
this. 

“The dispatch nothing 
attack on the firemen by the electric current 
from the wires, but doubtless we shall shortly 
get the particulars of that. No doubt many 
firemen were ser-ously, possibly fatally, in- 
jured by the electric current running down 
the streams of water from the hose, and no 
coubt many a poor family is mourning the 
loss of a father and husband who, fulfilling 
his duty as a fireman was struck down in the 
heyday of his youth and vigor by that ter 
rible force--clectricity. We can almost see 
those poor fellows, the firemen, struggling 
with the fire in the midst of what might not 
inappropriately be called hghtning strokes 
from the electric mains. 

** Rather a thousand times that we go with- 
out light, if necessary, than that we attach 
these terrible electric mains to our dwellings 
and offices. 


says about an 


Let us go back to kerosene oil, 
with all its horrors; let us return to the far 
thing dip of our progenitors; yes, a farthing 
dip stuck in the neck of a black bottle; aye, 
a bottle of sack, leastways where sack has 
been, rather than meddle longer with that 
insidious, minaceous, mortiferous, virulent, 
venomous, deadly force, otherwise kuown as 
electricity.” 

Now, the daily journal in question did not 
thus comment, for there was no occasion for 
it, since the Belgian Chamber of Deputies 
was fired, not by electricity at all, but by a 
defective gas main. We were only trying to 
reproduce what this journal—we judge from 
its recent exaggerations concerning electric 
mains—might reasonably be expected to say, 
should the aforementioned conflagration have 
been caused by the electric mains, 

The assertion may be based on the fact 
that though it was admonished upon the ap- 
pearance of its first article that it was per- 
mitting itself to be led by unscrupulous per 
sons into the most ridiculous pitfalls of phys- 
ical science, it yet kept on. But this seemed 
only to whet its appetite for still more unten 
able positions, to urge it to make a still more 
aggressive stand. The certain and obstinate 
opposition which, we may observe, made to 
confutation, however clear, and to reproof, 
however just, is au undoubted argument that 
some dormant privilege is thought to be at- 
tacked; for as man can what he 
neither possesess nor imagines himself tg pos- 
sess, or be defrauded of that to which he has 
no right, it is reasonable to suppose that 
those who break out into fury at the softest 
contradiction or the slightest censure, since 
they apparently conclude themselves injured, 
must fancy some ancient immunity violated 
or some natural prerogative invaded. ‘To be 
mistaken, if they thought themselves liable 
to mistake, could not be considered as either 
shameful or wonderful, and they weuld not 
receive with so much emotion intelligence 
which only informed them of what they 
knew before, nor struggle with such carnest- 
ness against an attack that deprived them of 
nothing to which they held themselves en- 
titled. 

We have heard of a man who, having ad. 
vanced some erroneous doctrines in philoso- 
phy, refused to see the experiments by which 
they were confuted; and the observation of 
every day will give new proofs with how 
much industry subterfuges and evasions are 
sought to decline the pressure of resistless 
arguments; how often the state of the ques- 
tion is altered, how often the antagonist is 
wilfully misrepresented, and in how much 
perplexity the clearest positions are involved 
by those whom they happen to oppose. 

The experience of ages, as we see it re- 
corded, shows conclusively that we are wont 
to regard with trepidation a novelty to which 
we are not accustomed, while at the same 
time looking upon, with something akin to 
indifference, that which is in every way more 
threatening and more to be dreaded. Thus 
the general public has for so many years 
heard of deaths and conflagrations, caused 
by illuminating gas, that it has grown apa- 
thetic. The public is thoroughly aware that 


no lose 





sparks from the wires as only six feet in 
length. We have little doubt that a careful 


it poisons the atmosphere, and that when the 
mains are out of order they spread disease 
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and even death with no niggard band, and 


yet the father of a family calmly ‘‘ draws the 


drapery of his couch about him and lies 
down to pleasant dreams.” 

The records show that much property is 
annually destroyed by a careless handling of 
gas, or by defective gas mains, which the 
strictest vigilance will not serve to detect. 
The loss of the grand structure which was 
known as the Belgian Chamber of Deputies, 
through the ignition of vagrant gas, is but 
one of a series of similar calamities which 
annually occur wherever gas is used. 

Of all the evils which beset our present 
civilization, it is not unreasonable to believe, 
from the proof at hand, that the use of gas 
in dwelling houses is by far the worst. We 
have been liberally furnished with pure air, 
and yet for the sake of convenience we per 
Illuminating gas is a 
standing menace to life and property. Elee- 
tricily is the agent which surpasses it, both 
in point of convenience and as an illuminant 
Our contemporary, L’Hlectricité, very truly 
says that it has only been in extreme cases 


mit it to be poisoned. 


and under peculiarly favorable circumstances 
that clectricity has ever set fire to anything, 
and when the eketric mains are properly ar- 
ranged it would be almost impossible for it 
to do so, 

Compared with much of the illuminating 
vas of the day, the evil done by ancient hy- 
dras Was insignificant, and Orpheus, Homer, 
and Hesiod imagined 
Like the octopus, it has no muscular organi 
zation, no menacing cry, no breast-plate, no 
horn, no dart, no tail, with which to hold or 
bruise, no cutting fins or wings with claws, 


only the chimera. 


no sword, no venom, no talons, no beak, no 
teeth. The tiger can suddenly devour you, 
but the illuminating gas can slowly poiso™ 
you to death. 


—— = 
The Baxter Electric Light Company. 


The permanent organization of the Baxter 
Electric Light Company took place last 
Wednesday, the 16th inst., with a capital of 
$2,000,000, in shares of $25 cach. In a pre- 
vious isssue of the Review can be found au 
interesting description of the Baxter lamps, 
for which is claimed great economy in the 
use of carbons, and so far as practical ex- 
periment has gone, it would seem that these 
claims can be sustained. The company have 
secured, in addition to the lamps, a complete 
sysim of electric lighting, and are now 
ready to negotiate for territory and the or- 
ganization of subsidiary companies. Mr. 
Edward A, Quintard, President of the Citi- 
zens’ Savings Bank, has been elected Presi- 
dent of the new company, and Mr. Henry 
Altman is Secretary. 

-- 
Toronto, Canada, November 36. 
Kditor of Electrical Review : 

DEaR Sir: 
following: 

I.—Ist. Electro-magnetic induction. 2d. 
Electro-static induction, 3d. Electro.dyna- 
mic induction, as applied to telegraph wires 

II1.—On parallel wires, is the induction 
inversely as the distance, or inversely as the 


Will you please define the 


square of the distance? 
And oblige, AN OLD SUBSCRIBER. 


ANSWER: 

Electro-magnetie induction is the 
which an electric current traversing a con- 
ductor has upon non-maygnetized iron, to 
transform it into a magnet. 

The ordinary clectro-magnet is a good ex- 
ample of electro-magnetic induction. We 
surround a-bar of soft iron with a coil of 
insulated wire, and then pass an electric 
current through the coil, the current there- 
upon producing magnetism in the iron. 

Electro-static or static induction is the in- 
fluence which any electrified body has upon 
all conducting bodies in itsimmediate vicinity, 
although it does not touch them. For ex- 
ample, if we excite electrically a glass rod, 
and then hold it near a gold leaf electroscope, 


power 
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being inductively electrified. It must be 
remembered that an electrified body always 
induces the electricity of the opposite sign 
to itself, on the side nearest to the inducing 
body, repelling the electricity of like sign to 
the most distant point. 

The effect of this electro-static induction 
in telegraph wires is as follows: 

When a 
made sluggish and retarded by a charge of 
opposite sign, which it, by virtue of its elec- 
trical condition, excites in other wires, which 
charge again reacts on the first wire tending 
to hold the current inert as a charge. This 
reduces the speed of the current, and also 


current is scent into a line, it is 


| 


unduly prolongs the signals received at the} 
distant end, besides frequently producing 
what is called the return current, which is 
simply part of the original current escaping | 
to earth through the same end it went into 
the wire. This effect is not apparent with 
ordinary Morse telegraphs, although it be-| 
comes very evident in the duplex, automatic, | 


| 
| 
i 
| 


and other fast systems. 

It is also the most troublesome element in | 
subterranean and submarine wires, but in 
them the effects shown 
because the opposing charge then is accumu- | 
lated on the outside of the insulaticn of each 
wire from the earth, the induction being 


ure much greater, | 


wire and earth instead of between wire and | 
wire. 

It is usual to speak of retardation and in-| 
duction as if they were two different inter- 
fering forces, where retardation is but the 
result of static induction. 

Electro-dynamic induction is the power | 
which a current traversing any wire has of 
developing other currents in neighboring | 
conductors. 

If we have two wires extended parallel to | 
one another, and we send a current through | 
one, & momentary current is excited in the | 
second wire, opposite in direction to that | 
flowing in the first; if we now open the cir- | 
cuit of No. 1, a second current appears for 
2, but this time it is in the 


an instant in No | 
same direction. 

This effect is also seen, if the primary cur | 
rent increased and decreased. Its effect | 
on telegraph lines is not marked, except the 


is 


lines are very long; but in telephone lines it | 
is well known that the effect is to repeat upon | 
the receivers of one line the speech uttered | 
into the transmitters of the other. 

It is sometimes made use of, however, and | 
a familiar example is the telephone trans- 
mitter induction coil, in which the changes | 
in the current passing through the primary | 
coil induce currents in the secondary coil, 
which, passing to line, reproduce the spoken | 


words in the distant receiver. 
Electro-dynamic induction is sometimes, 


| 
but erroneously, called electro-magnetic in 
duction. 

Magneto-electro induction is directly the 
In | 
the latter, electric currents induce magnetism ; 
whereas, magneto electric induction is the 
development of electricity from magnets. 
The ordinary magneto telephone bell, or the 
dynamo ¢lectric machine, in which currents 
are generated in the armature coils when the 
said coils are rotated in immediate proximity 
to magnets, are good examples of magneto- 
electric induction. 

Strength of induced currents—The strength 
of induced currents is proportional to the| 
strength of the primary current, upon the | 
distance of one wire from the other, and} 


upon the length of wire subjected to the| 


converse of electro-magnetic induction. 





inductive action. 

It is our impression that, all things being 
equal, the strength of the induced current is 
inversely as the distance. | 

—-2>-+——__ | 
The Electric Light for Cave Exploration. | 





For prolonged and minute exploration of | 
caves, La Lumiere Electrique speaks very en- | 
thusiastically of the adaptability of the elec- 
tric lights: “‘ Under a dome hung with curi- | 
ously entangled stalactites the rays from the | 
regulators are so arranged as to pierce the 





the leaves will separate from one another ; | 


or, if we electrify a plate of hard rubber, and 
hold it a couple of inches above the hair of 
the head, the hair will at once stand on end, 





darkness of the galleries and variously-| ments by partitions of porous earthenware. 
formed arches, and give the fantastic place a| In each compartment a lead plate is placed, 
strange brightness, the crystallizations on|and is packed in with finely divided lead. 
the walls taking on a curprising iridescent! Half the plates, taken alternately, are con- 





| weekly journal of electric light, telephone, 


| the progress and prospects of these wonder- 


| interesting. —The South, New York. 


| be appointed to revi-c the patent law. 


and 


| accumulators of a kind invented by Mr. H. 
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lustre, and the damp stratum that covers the 
whole being transformed into a marvelous 
varnish.” Hitherto “for making pro- 
longed excursion into the different parts of a 
cave, for examining its galleries and cham- 
bers, ‘and for getting an exact plan of it, or 


u 





for studying the constituent elements of its 
walls, none of the means employed in mod- | 
ern times has been found practical, or, at | 
least, sufficient.” 
——egpo—__—__ 
Press Comments: 


ELECTRICAL REVIEW is a_ sixteen-page 
telegraph and scientific progress, published 
at 34 Pa¥k Row, by Tlios. H. Delano, and | 
edited by Geo. Worthington. This journal 
is devoted mainly to the comparatively new 
inventions of the electric light and telephonic 
systems, so all-important to the business 
world at present, and so universally used. 
It contains valuable information concerning 


ful and now indispensable inventions. For 
business men and inventors, or those desir- 
ing to keep infurmed upon the progress of 
scientific matters of this nature, the ELEc- 
TRICAL REVIEW will prove both useful and 


ee. 
Proposed Patent Office Legislation. 





The American Patent Protective Associa- 
tion, of 39 Broadwiy, New York, is circu- 
lating for signatures a memorial to Congress 
bearing the following points : 

1. That a special commission, including 
one or more parties of practical experience, 


2. That skilled persons be employed to 
make a digest of all the matter in the library 
of the Patent Office, with abbreviations of 
all inventions, so arranged as to correspond 
with the classification in the office, so that 
each examiner may have everything relating 
to his class conveniently at hand. 

3. That foreign patents, or at least draw- 
ings of such, be duplicated and clasSified so 
as to afford a convenient reference 

4. That the statute which limits the term 
of a home patent to that of the earliest ex- 
piring foreign one be repealed. 

5. That the fee for granting patents shall 
not greatly exceed the expense incurred. 

6 That the patent fund be forever sacred 
for the uses and purposes for which it was 
created. 

7. That the Patent Office be recognized as 
a separate department, independent of all 
others, aud that it be allowed so much of 
the surplus patent fund as may be necessary 
to the proper performuunce of its duties, 

8. That the working force be increased, 
such salaries will secure efficient 
service be provided, and that the office of 
Commissioner be that of Chief Executive 
Officer of the Department. 

9. That there be established within the 
office a United States Court, composed of 
three gentlemen of experience in law, chem- 
istry and mechanics, to whom all appeals 
shall be made, and to whom shall be sub- 
mitted all questions, and whose decisions 
shall be final. 

10. Thet in view of overtures made by 
foreign governments, authority be given the 
President of the United States to conclude 
arrangements for the joinder of the United 
States in an international union for recipro- 
sal protection and legislation for patents. 

11. That a commission be established 
with authority to order such Patent Office 
expenditures, not in excess of receipts, as 
such commission may from time to time 
deem necessary. 


as 


; oie 

The offices of the Telegraph Department 
in London, under the charge of Mr Spagno- 
letti, at Paddington Station, are lighted by 


T. Barnett. Each cell consists of a box 
measuring externally 1 ft. 10 in. by 7 in. by 
54g in., and divided into sixteen compart- 


nected to one terminal and half to the other, 
and when the battery is formed the expan- 
sion of the divided metal, which accompa- 
nies its oxidation, compresses it firmly be- 
tween the porous plates and the lead sheet in 
its centre, and thus good contact is insured, 
while all possibility of the active metal fall- 
ing off is entirely prevented. The internal 
resistance of such a cell is 3}, of an ohm, 
and its electromotive fotce 2} volts. The 
acid soliition lies in the pores of the mass; 
and cannot be split by anything less than & 
complete upset, and even then it would 
escape very slowly. This feature is of spec- 
ial importance in lighting railway trains, a 
purpose the inventor has in view. In such 
case the plates in a box are coupled in series, 
so that it constitutes a battery, instead of a 
single cell. 

Metallic feet are formed at each end, and 
stand upon two metal plates under the seat 
of the carriage. These plates are connected 
by conductors to the lamp, and thus the sim- 
ple act of putting the battery into the car- 
riage completes the circuit. Another purpose 
for which the batteries are offered is domestic 
lighting from a central station, to guard the 
user against fluctuations and temporary stop 
pages, and also to enable currents of high 
tension to be distributed, and the machinery 
to run both night and day. Mr: Barnett has 
invented an automatic rezulator to cut the 
battery into and out of the main Circuit ac- 
cording to the state of its churge. The 
es-ential feature of this instrument is a small 
cell with its plates hung on a balanced lever. 
These plates are under exactly the same con- 
ditions as those of the battery, and oxidize 
and deoxidize at the same rate. Thus they 
alternately increase and decrease in weight, 
and by this change in their condition move 
the beam upwards and downwards, varying 
the connections. The weight of a one horse- 
power battery cell is 55 lbs., and its price £3. 
It is claimed that it may be expected to last 
ten years without repair, and that it is the 
smallest, in proportion to its power, yet 
produced.—Engineering, London. 

—-_ — 

Professor Blythe, M. A., F. RS. E., of 
Anderson’s College, Glasgow, recently de- 
livered a lecture at Stranraer on *‘ Methods 
of Producing Electric Currents,” in the 
course of which he devoted prominent aiten- 
tion to the electric light. One use of the 
electric current was, he said, the production 
of the electric light. Its appheation in that 
way had been extended considerably within 
the last three or four years. He might say 
that its application to the lighting of large 
buildings was an accomplished fact. They 
had not yet got it into private houses, be- 
cause the practical subdivision of the light 
was still partially an unsolved problem. 
Some new discovery had yet to be made 
before subdivision for general house illumina- 
tion could be made. They were, however, 
on the right track, and he could not but 
believe that the electric light would in the 
future be in all our houses. No doubt the 
coal gas used just now was an efficient light, 
and many persons thought we did not require 
anything better. It was said that we had 
got light enough just now, but that argu- 
ment was used long ago, when people used 
only the rushlight. They had light enough 
for all the purposes of that time, but directly 
they got gas, people put away the rush- 
lights. The same thing would take place in 
the long run with the electric light. That 
light was a true thing, and like every other 
true thing it would fight its way into general 
recognition. For one thing, it was the 
healthiest light yet discovered. The burning 
of the electric light did rot deteriorate the 
atmosphere ; it did not consume the oxygen 
which human beings required to breathe, 
which was what the gas flame was always 
doing. 








’ MAAKOCTPMPOBAHHbIE KATAAOLM 


~<a EOE 
IN FIRST CLASS STYLE AND Wii, 


0.W.MADDAUS 
WOVE AD IVGNE DV 


i 











PARK ROW NEW yoOR 











January 24, 1884.] 


BHLECTRICATL REVIEW .- 


ye | 




















INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING JANU- 


Aky 15, 1884. 
291,866 Telephone transmitter; Emile Berliner, 
Boston, Mass 
201,867 Electric lamp; Thomas H. Blamires, Hud- 


dersfield, county of York, England. 

291,871 Galvanic battery; Horatio J. 
New York, N.Y 

291,915 Telephone circuit and apparatus; 
D. Lockwood, Malden, Mass. 

291,944 Dynamo-electric machine; Daniel A. 
Schuyler and Addison G. Waterhouse, New York, 


Brewer, 


Thos. 


N. Y., assigned to the Sehuyler Electric Light Com- 
pany, same place. 
291,958 Electric cut-out; William M. Thomas, 


Grand Rapids, Mich., assignor of one-half to Grand 


Rapids Electric Light and Power Company, same 
place. 
291,973 Dynamo-electric machine; Chas. E. Ball, 


Philadelphia, Pa. 

291,996 Apparatus for moulding the sections of 
electrical conduits ; Daniel H. Dorsett, Joseph FE. 
Morris and Benezette Williams, Chicago, III. 


292,022 Sound muffler for telephones; Hiram 
Maine, Chicago, 111 

292,034 Secondary battery; Eusebius J. Molera 
and Jobn C. Cebrian, Sau Francisco, Cal., said 


Molera assignor to said Cebrian 
292,079 Dynamo-electric muchine; 
strom, Orebro, Sweden 
292,096 Magnetic ore-separating machine ; George 


Jonas Wen- 


W. L. Carter, New York, N. Y. 

292,113 Electric are lamp; Charles H. Hayes, 
Ansonia, Conn 

291,115 Telephone exchange system ; F. Benedict 
Herzog. New York, N. Y. 


292,121 Dynamo-electric machine; Edward R 
Knowles, Brooklyn, N. Y., and Frank E. Idell, 
Hoboken, N.J., assignors to the Consolidated Elec- 
tric Light Company, of New York. 

A printed copy of the specification and 
drawing of any patent to the annexed 
list. also of any patent issued since 
1865, will be furnished by any of the 
patent solicitors whose advertisements 
appear in this journal, In ordering 
please state the number and date of the 
patent desired. 





BUSINESS NOTICES. 





\. C. NorTHROP, Ww eterbury, Conn. Iron and 
Brass Machine Screws, Zine in Sheets and Plate for 
Electrical Purposes, Parts for Telephone and Tele- 
graph Instruments, Manufactured from Iron, Brass, 
Steel or Zinc. 


dergr ound Cables, &c., 


A. L. Bogart, New York. 
Apparatus. Annunciators for Hotels and Houses. 


ALFRED Moore, Philadelphia, Pa. Telegraph, | 


Electric Gas Lighting | 


| Winders and Braiders of every description : 


Telephone, Electric Light, Office, Line and Annun- | 


ciator Wire. 


AMERICAN BELL TELEPHONE Co., Boston, Mass. 
Electric Speaking Telephones for Exchange Sys- 
tems, Private Lines, and Speaking-tube Lines. 


American ELectricaL Works, Providence, K. I. 
Patent Finished Insulated Electric Wires, Telephone 
| and Electric Cordage. Electric Light Wire, Magnet 
Wire, Patent Rubber covered Wire, Aerial and Un- 
&c. Send for prices. 


Wm. A. Harris, Providence, R. I. The Harris- 
Corliss Steam Engines and Light and Heavy Cast- | 
ings. 


AMERICAN SPIRAL TELEPHONE WIRE Co., Boston, 
Mass. 


distance Telephoning. Write for information. 


Armineton & Sims, Providence, R. I. Engines 
| for Electric Lighting and general use. 
Austin GALLAGHER, New York, Keith Electric 


Light System complete for Are Lighting. Stock for 


sale. 

_B. W. Payne & Sons, Corning, N. 
Single and Double Valve Automatic 
for catalogue. 


N. Y. The 
Engine. 


Payne 
Send 


BereMan & Co., New York. The Bergman and 
Haid Battery for Telephone and Telegraph pur- 
poses. Send for circular. 


Cleveland, Ohio. 
Send for quotations. 


Boutron CaRBon Co., 
for Electric Light purposes. 

Brusu Evecrric Co., Cleveland, Ohio. Are Lights 
and Brush Storage Batteries, 
New York. Burglar- 


BUTLER SAFEs, Fire and 


Proof. 


CHARLES WILLIAMS, Jr., Boston, Mass. Call Bells, 
Electric Bells, District Bells, Switch Boards, 


nunciators, &c., &c. Write for quotations. 
Chicago, Ill. The Fiske- 
Send for circular. | 


CHROME STEEL Works, Brooklyn, N. Y. 
Magnets a specialty ; Chrome Cast Steel. 


CHicaGo INSULATING Co., 
Mott High-resistance Insulator. 


Steel for 


CoE Brass Co., Torrington, Conn. Brass, Copper 
and German Silver in every variety of Sheets, Rolls, 
Plates, Wire, Rods and Blanks or Shells. Pure Lake 
Superior Copper Wire and Battery Zines. 





price list. 

D. VAN Nostranp, New York.Scientific Books. 
Send for circular. 

Evectric Gas Ligutine Co., Boston, Mass. Im- 
proved Electric Gas Lighting Apparatus. 

H. M. Raynox, New York Platinum for all 
purposes. 

Hotmes, Bootn & HaYbDENs, New York. Fire- 
proof Electric Light Wire, Patent “KK*’ Insulated 


Copper and Iron Wire for Telephone and Telegraph 
use. Send for catalogue and prices. 

I. W. Cotpurn & Co., 
Electric Machines. 

Ivison, BLAKEMAN & TayLor, New York. Ink of 
all kinds and colors. Circulars sent on application. 

LECLANCHE Batrery Company, New York. The 
Great Telephone Battery. Write for description and 
prices. 

J. H. BuNNELL & Co., 


Fitchburg, Mass. Dynamo 


New York. The Morse 
Learner's Instrument, Telegraph Instruments of all 
kinds, Telephone and Telegraph Supplies. Ilus- 
trated Works on Electrical Measurement, and the 
Galvanometer and its uses. Send for catalogue. 


Law TELEGRAPH Co., New York. The Law Bat- 
tery for Telephone and Telegraph purposes 


Tel- 


Lockwoop & Foster, New York- Learners’ 


egraph Instrument. 


Boston, Mass. 
&e. D. 


MvuTuAL District MESSENGER Co., 
Addressing and Distributing Circulars &c., 
J. Hern, General Manager. 


New EnGianp Butt Company, Providence, R. I. 
Braiding Machinery for covering Telegraph, Tele- 
phone and Electric Light Wire, Single and Double 
also Fine 
Send for catalogue. 


New York. 


Castings. 


O. W. Mappavs, Designer and En- 


| graver. 


Spiral Telephone Wire for long and short | 


Paine & Lapp, Washington, D. C. Attorneys in 
Patent Causes, and Solicitors of Patents. 


PALMER WiRE Co., Palmer, Mass., and New York. 

| Galvanized Telephone and Te legraph Wire Lron and 

| Steel Wire of best quality, Material, finish and con- 
| due tivity. Write for quotations. 


Philadelphia, Pa. Electric 
Instruments, Batteries and 
Write for cir 


Partrick & CARTER, 

Annunciators, Learners’ 

| Telegraph and Telephone Supplies. 
|e ulars. 


PHosPpHorR BRONZE SMELTING 


Co., Philadelphia, 
| Pa. Telephone Wire, insulated and bare. 


RuopeE Istanp TELEPHONE & ExLectric Co., Provi 
dence, R. 1. Manufacturers of the Providence 
Telephone Switch Boards, Breckenridge Jacks, 

| Wright Cable Clips, Howard Safety Appliances, &c. 

| ScHLEICHER, ScuumM & Co., Philadelphia, Pa. 

| Manufacturers of the Otto Gas Engine. Write for 
catalogue. 

STANDARD ELectricaL Works, Cincinnati, Ohio. 


An- | 


| Wire, 


Write for | 


Manufacturers of Telegraph and Telephone Instru 
ments, Magneto Bells, Switch Boards and Telephone 
Exchange Apparatus, Annunciators, Wire. Batter 
ies, Insulators, Electric Light Wire and Supplies. | 


Carbons | Send for circular and prices. 


Swan INCANDESCENT Evecrric Licutr Co., New 
York. Incandescent Lights, and Complete Appar- 
atus. Send for illustrated catalogue. 

THE ANsonia Brass AND CoprEerR Co., New York. 


Pure Electric Copper Wire for Magne ts, Telephone 


| Lines, and Electric Light purposes, Office Wire, Zinc 
Rods and Battery Copper. 
Tue Bisnor Gurra Percua Works, New York 


| Gutta Percha Insulated Submarine Telegraph Cables, 
Subterranean Telegraph Cables, Aerial Tel rraph 
Cables, Lead or Hempen covered Torpedo Cables, 
Lead-cove red Cables, Telephone Cables of all kinds 
—G. P. Office Wire, and Marks’ Compound Insulated 
&e., &c. Send for catalogue. 

Unirep States Evecrric Ligur Co., New York. 
Areand Incandescent Lights, complete and reliable 
systems, &c. Write for information. 











Viapuct MANUFACTURING Company, Baltimore, 
Md. Electrical Goods of every description. Electric 
Light end American District supplies. Send for 


price-list. 

Victor, Bisuop & Co., New York. Platinum for 
all Manufacturing, Chemical and Electrical pur 
poses. Send for prices. 

Watts, CAMPBELL & Co., Newark N.d. Improved 
Corliss Steam Engines. Send for catalogue 

Western Exvectric Co., New York, 
Chicago. Telegraph and Telephone 
Supplies of every description. 


Boston, and 
(Apparatus and 
Send for catalogue. 
Licgut Co., 


Tuompson-Hovuston ELECTRIC Boston, 


Mass. Automatic Self-regulating System of Are 
Lighting. 

THE ELEcTRICAL Supety Co., New York. Electric 
Light, Telephone and Telegraph Supplies. Send for 
price list and catalogue. 

TuHE Ruope [stand BRatwinG Macuine Co., Provi 


dence, R. 1. Braiding and Winding Machinery for 
covering all kinds of Telephone, Telegraph ard 
Electric Light wire. 





TRENTON IRON Co., Trenton, New Jersey. 
ized Iron and Steel Wire of 
and Telegraph purposes. 


Galvan- 
all kinds for Telephone 
Write for prices 


Union ELectric MANUFACTURING Co., New York. 
Manufacturers of all kinds of Telegraph, Telephone 
and Electric Light Apparatus. Send specifications 

Burra.to Evectric Works, Buffalo, N. Y. 
Points and Plates. 


Carbon 


A. G. Day, Kerite Insulated Tel egraph and Tele- 
phone Wire and Cables, Anti-induction Kerite Tele- 


phone Cables, Clarke B. Horcukiss, New York. 
Send for circular and prices. 
ELECTRIC STORAGE AND Licut Co., Boston, Mass. 


Own patents for Faure’s Storage Batteries for ter- 
ritory of Rhode Island, Connecticut and Massa- 
chusetts. 

Ws. A. Harris, Providence, R. 1. Harris-Corliss 
Steam Engines and light and heavy Steam Cast- 
Ings. 

Joun H. Musee, New York 
Apparatus, Crucibles, ete. 


Platinum, Chemical 





Telephone Stock Quotations. 


American Bell Telephone Company..... 180 
Central New York Telephone and Tele- 
SORE COON 6 5:08 2i4 2055 ce eseaens 103 
Empire State Telephone and Telegraph 
CEE $h6ns seabed Ne sy ag sen seened 205 
Hudson River Tele phone ‘and Telegraph 
to See eee err rr ee correc ck OS 
New York and New Jersey Telephone 
COMPADY. ....- 6-0. ee cee cece eee ees . 8d 
Mexican Telephone Company... ....... 3} 
New York and Pennsylvania Telephone 
ee eee ee ere eer 70 
Southern Bell Telephone and Telegraph 
COMPANY... 6.6. veces e cece eee eens 130 
Tropical Telephone C ompany rere T 24 
Central Union Telephone C = ater 100 
Iowa Union . 91 
Missouri and Kansas Telepbone Co. 92 
United Telephone Company (Kz: unsas and 
ES SELON R Ce re 89 
3ell Telephone Company, of Missouri. . .165 
Wisconsin Telephone Company......... 120 
Cumberland TelepLone Company........ 97 
Gieat Southern Telephone Company... .100 
Michigan Telephone Company.......... 105 
Chicago Telephone Company........... 280) 
Erie Telephone Company.............. 41 
Union Telephone Company............. 100 
Southern New England ee Com- 
NN 6.55560 San baien see seen waeeees 78 
New England Te lephone © ompany sovee OO 
Chesapeake & Potomac Telephone Co... 100 


Average Market Quotations of Battery 
re for the Week Ending January 


dattery, 


Disque Leclanche per cell.....90c. 
7 ns Porous Cups......... 65c. 

: eee . . 250 

Prism Leclanche Batte ry, per cell. ..$1.15e. 
ie et Prisms, per pair..... R0c. 

’ ND 6 6055.604clbw. 20c. 

“e ‘i Jars .10¢, 

% yy Jar cover — 3 
Pe ee a ee ee ee ..10¢, 
Callaud Battery, 6x8, per cell.... . 60¢, 
- as oo eer 30c. 
ee 10c 

. : ae . .25¢ 
Sal nentin, pertb..... ..1He. 
Blue WEE ONE DE ss inckis Sas sadaebve Gc 
* bbl, lots, » per Ib —e Ose. 
Sulphate Of £1NC........... ccccecvevers 10. 
Battery syringe. ..............00.+.$1.90c. 
NE, cn cbwainentasyn! acmaniened 10c, 
Hydrometer... ............ . ..00C, 


Send to our advertisers for pric ¢ lists. 





THE “MORSE” LEARNERS’ INSTRUMENT THE BEST, 





rice $3. 75. 


“Morse ” Instrument alone, without battery 
* Morse ” 
Cell of battery complete 


‘Morse Learners’ Instrument without battery, sent by mail 
( Battery cannot be sent by mail.) 


Instrument without battery, and wound with fine w 


‘ene with Battery, Book of In- 
struction, Wire, Chemicals and all 
necessary materials for operating. 













(=> Goods sent C. O. D. to all points if one-third of the amount of the bill 
is sent with the order. Remit by Draft, Postal Money Order, 
Letter. Favorable arrangements made with Agents everywhere. 


(= We will in every case refund any remittance made us for these 
goods, if they are not feund to be entirely satisfactory. 





You are 


The ‘‘Morse 


sure of getting the BEST THAT IS MADE 
if you select the “ MORSE.” 


or Registered 





99 is a full size, well made, complete MORSE TELEGRAPH APPARA- 
TUS, of the latest and best form for learners, including handsome 


Giant Sounder and Curved Key, and a large Cell of the best Gravity Battery, latest form. 


IT IS THE BEST WORKING SET OF LEARNERS’ INSTRUMENTS FOR SHORT OR LONG LINES, FROM A FEW FEET 


UP TO TWENTY MILES IN LENGTH, YET OFFERED. 





J. H. BUNNELL & CO., 


No. 


1i2 Liberty Street, New York. 
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BINDERS 


JUST OUT. 


LIPTRICAL REVIEW, n=, Meese 


Electric Telegraphy. 
A Practical Guide for Students, Operators 
and Inspectors, 


THOMAS D. LOCKWOOD, 


PRICE, $2.50 
379 PAGES, WITH 159 ILLUSTRATIONS. 
D, VAN NOSTRAND, Pubiisher, 
23 Murray and 27 Warren Sts., N. Y 
Complete Catalogue of Electrical Works will be 
sent to any address On application. 
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Viaduct Manufacturing Go. 


OF BALTIMORE. 
(Successors to late firm of Davis & Warts.) 
A. G. DAVIS, Presidents 


ELECTRICAL GOODS OF EVERY DESCRIPTION, 


Telephone, Telegraph, Electric Light and 
American District Supplies. 


SEND FOR ILLUSTRATED CATALOGUE, 


MAGNETO SIGNAL BELLS. 


NO BATTERY REQUIRED. 
$4, to $5, each. Discount on larae lots. 























We are now prepared to furnish for 

the conyenience of subscribers to the 
—REVilEwvA7— 
Or for any other Electrical Journal published 
un this Country, 

one of the latest improved self-binders. 
The bi “ys are of > exact siz 4 ’ ‘ A ~- ° ee . 
rhe binders are of the exact size of the Manufac {ut ing Lic eENSeeS ( 
paper, and each issue, as received, can 
be filed in it without trouble. When 
the volume is complete at the end of 


Magneto Be 


the year, itean be permanent!y fastened 
in a moment, making in appearance a 
volume almost as durable as one spe 
cially bound. The binder will be sent. 
postage prepaid, to any part of the 
United States, on receipt of $1.00. 
Address, 


DELANO & COMPANY, 


P. 0. BOX, 3329, 23 Park Row, New York. | 





= a oe 


American Bell Telephone Go. 


WM. I. FORBES, DRIVER, 


President. 


THEO. N. VAIL, WM. R 
Gen'l Manage ?. Treas 


LINE. This Company owns the Original 
Patents of 
for the Electric Speaking Telephone, 
and other patents, covering improve- 


____ GROUND 





Alexander Graham Bell 





ments upon the same, and controls, 
except for certain limited territory, 
under an arrangement with the West- 
ern Union Telegraph Co., the Gold 
and Stock Telegraph Co., the Ameri 

can Speaking Telephone Co., and the 
Harmonic Telegraph Co., the Patents 
owned by those Companies, and i 

prepared to furnish telephones to ihe 
citizens of the United States through 
its local Licensees, on the following 


EXCHANGE, 
PRIVATE LINE, & 
SPEAKING TUBE LINES 


Those desiring instruments on Pri- 
vale or Speaking Tube Lines, or con- 
\ nections on Exchanges, will please 
\ apply to the nearest Licensed [2 - 
| change, when their case will be brought 
| to the attention of the proper local 
| Company. 

} Any further information will be 
LY gladly furnished on application to the 
Company at tis office, 


No. 95 MILK STREET, BOSTON, MASS. 


1es not licensed by this Company, are hereby respectfully notifiea, that they 
and will be prosecuted aecording to the 





systems: 











All persons using telephones, his ¢ 
are liable to prosecution, and for damages for infringement, 
full extent of the law. 


STANDARD ELECTRICAL WORKS, 
Telegraph and Telephone 


EXCLUSIVE MANUFACTURERS AND raTENTEES OF THE 


“CELEBRATED POST” (xew crear wurrL) MAGNETO BELL, 


lis, 


House and Hotel Annunciators, and Burglar Alarms, &c., Same Furnished and Put up to Plans and Specifications, 


Wires, Batteries, Insulators, Electric Light Wire and Supplies. 


Send for Illustrated Catalogue and Special Prices, 


STANDARD ELECTRICAL WORKS, 


——MANUFACTURERS OF— 


Instruments, 


f the AMERICAN BELL TELEPHONE COMPANY, 


Switch Boards and Exchange Apparatus, 


MANUFACTURERS OF 


LARGE STOCK ON HAND OF 


Cincinnati, Ohio, U. S. A 


faz THOMSON-HOUSTON ELECTRIC Co. 


FURNISHES THE 
ONLY PERFECT, AUTOMATIC, SELF-REGULATING SY8- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLL. 


In all desirable qualities of ELEcrric Arc Liguts the THOMSON-HOUSTON SYSTEM 
The lights are superior in color and s‘eadiness, und the entire apparatus is mou 





has no equal. 
economical, efficient and safe, more easily managed, and less lé thle to derangement than any other 
Principal Office, 131 Devonshire St., Boston, Mass. 


E. THOMSON, Electrician. 
E. J. HOUSTON, Consult’g Electriciai 


8S. A. BARTON, Treas. aid Manager. 


i. A. PEV EAR, President. ° 
J.J. SKINNER, Secretary 


I 

Cc. A, COFFIN, Vice-President 
DIRECTORS: 

Bb. F. SPINNEY 


H. A. PEVEAR Y, 
J.N. SMITH, 


" S. A. ARTON 
C. A, COFFIN, A. BARTON, 


E. THOMSt? 
New Illustrated Pamphlet will be sent on application. 


New Enccanp Butt Co. 


PROVIDENCE, Fr. I. 


MANUFACTURERS OF 


BRAIDING 
MACHINERY 


FOR COVERING 


Telegraph, Telephone and 
Electric Light Wire: 


ALSO 


SINGLE AND DODBLE WINDERS 


Braifers of every description, 
For Silk, Worsted and Cotton Braid, 
FINE CASTINGS 


A SPECIALTY, 
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The Coe Brass Mig. Co. 


MANUFACTURERS OF 


SRASS, 


Lipper «German Silver, 


IN EVERY VARIETY OF 


SHEETS, ROLLS, PLATES, 1 


WIRE, RODS & BLANKS 
OR SHELLS, 


Pure Lake Superior Copper Wire 


A SPECIALTY, 


BATTERY ZINCS. 
TORRINGTON, Litchfield Co., 


CONN., U. S&S. A. 





THE PAYNE 
7 and Double Valre — —_ 





Will guarantee 20 per cent. better regulation with 
our single slide valve automaticengine than can be at- 
tained by any other engine in the market. ad 
sale by E. P. Hampon & Co., 36 Cortlandt St., N.Y., 
Hill, Clark & Co., Boston, Mass. Write for C ircular 
No. 36. B.W. P: ayne & Sons, Box 1450,Corning,N.Y. 


LECLANCER as 





Prism Battery, Complete 


Telephone Battery. 


THE STANDARD OPEN CIRCUIT BATTERY 
OF THE WORLD. 


Over 500,000 cells now in use in“the United Stet s and 
1,000,000 in Europe, 


ADOPTED BY ALL THE 


TELEPHONE COMPANIES. 


THE SIMPLEST, CLEANEST, MOST 
DURABLE, MOST ECONOMICAL. 


Seware of Infringements and Cheap Imitations. 


LECLANCHE BATTERY CO. 


149 W. 18th &t., N. Y., or 
L. G. TILLOTSON & 00., 5 & 7 Dey 8t., N. Y. 


Rstre Bleck, Blue Black, and 

Copying, all of superior qua- 

lity, claiming Special exe 

FUE Calor sat Bee 
» "Circulars free, 


vison, § Siteuen, Taylor & Co., N. Y. 








od 




















HLECTRICAL REVIEW - 


WATTS, CAMPBELL & 
dy. ; 


"y N.d. 


MANUFACTURERS OF 


Improved Corliss 


run Fs 


IN FULL VARIETY. 








= Preferred above all others by 
= the United States and Brusii 


larity of speed and economy 





Horizontal or Vertic ot Acting or B m, Goniension, Non-Condensing or Compound 
SEND FOR CIRCULAR. 





Holmes, Booth and Haydens, 


MANUFACTURERS OF 


FIREPROOF ELECTRIC LIGHT WIRE, 


From Pure Lake Superior Copper—Conductivity Guaranteed. 
PATENT 


“K. K.” Insulated Copper and Iron Wire, 


For Telephone and Telegraph Use, 


Gen'l Agents for the Pittsburgh Carbon Co | 


(iI MITED.) 


49 CHAMBERS STREET, NEW YORK, 
18 FEDERAL STREET, BOSTON. 


WORKS AT WATERBURY, CONN. 





RN RCo 


= Jeaumoblet neffachines. | 


te hbur 9g, 














Size of Jar, 6x4} inches. | 


THE GREAT 


VICTOR BISHOP & CoO., 


IMPORTERS OF DIAMONDS, 





PLATINUM 


For all Manufacturing, Chemical, Electrical. 





Price by Mail prepaid 


Dental, and Laboratory purposes. 


Victor Bishop & Co., 


ESTABLISHED 1837. 





LOCKWOOD & FOSTER’S 


NEW TELEGRAPH SOUNDER AND KEY. 


‘On'TsS 


predoad you ssoxdxg Aq 


$2.00. 





Does better Work ae the “Morse.” Works Jonger distances with less battery, 
simplest instrument in the market. The easiest manipulated and by far the best and cheap- 
est, and is endorsed by the best electricians and operators in America. All instruments 
wound for 20 to 100 miles, working capacity, at above orice. Name the capacity required 
in your order. Address all communications to 


LOCKWOOD & FOSTER, 21 Park Row, N. Y. 


= Electric Lighting Co.'s for regu- | 


No, 33 MAIDEN LANE, NEW YORK. | 


NEWARK, 


| 
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A. C. NORTHROP, 


Waterbury, Conn. 


Lron and Brass Machine Serews 


ZINC IN SHEETS AND PLATE FOR 
ELECTRICAL PURPOSES. 


Sizes varying from 30 to 2000 HP. | Paris for Telegraph and Telephone Instruments, 


AANUFACTURED FROM 
Iron, Brass, Steel, or Zins. 
Opportunity to Estimate on patented articles 


from Sheet Metal, Rod or Brass Castings, respect- 
tully solicited. 





JOHN H. MUEGGE, 


IMPORTER OF 


PLATINUM. 


Pg ener ot all kinds of Chemical Appz vratus. 
bles, Vessels, &c., Wire for Electrical Purposes 
|Plate and Wire for Den tists. Scraps Purchased. 


No. 91 Liberty St., New York. 





ESTABLISHED 1864, 


‘WILLIAM A. HARRIS 


MANUFATURER OF 


HARRIS-CORLISS 


STEAM ENGINES 


With Harris’ Patented Improvements 


ALSO 


|Light and Heavy Iron Castings, 


| 
|, 








PROVIDENCE, R. I. 


Engineers’ and Steam 
John W. Hill, MI. B. 


Send for copy * 
Users’ Manual,*? by 


“OTTO” encine 


OVER 10,000 IN USE. 
Started Instantly by a Match, 


When Stopped all Expense Ceases. 


Works without 
boiler, steam, coal, 
\ ashes or attend- 

)} ance. Successfully 
adapted instead of 
jy steam power in all 
industries and of- 
fers special advan- 
tages for running 
, 7 iS a hin- 
ery for Telegraph 
ana « Telephone as edie Lightine purposes. ~— 


Built in Sizes of 1,2, 4, 7,10, 15425 ind. H. P. 


SCHLEICHER, SCHUMM & CO. 
N. E. cor, 33d & Walnut, Phila. 
Branch Office; 214 Randolph Street, Chicago. 


THE FISKE & MOTT 


High Resistance Losulato 














We will be ready to fill orders after January 15th, 
in order of receipt—in glass or of our patent com- 

»sition. 

For long lines, or wherever HIGH INSULATION 
is required, they are unequaled. 

For prices, ¢ atalogues, etc., address, 


THE CHICAGO INSULATING CO., 
122 La Salle St., Chicago, lll. 
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MEMBERSHIPS. 
At a meeting of the Directors of the 


Electric, Manufacturing & Miscellaneous 
STOCK EXCHANCE, 


It was resolved to close the subscription books for 
the first limited allotment of seats at $250, on or be- 
fore Nov. 17th, prior to opening of the Exchange. 
_ Application hlanks may be had of and subscrip- 
tions made through and payable to the order ot 
The Third National Bank, No. 20 Nassau Street 
The St Nicholas Bank, of N, Y., No. 7 Wall St. 
The Chatham National Bank, No. 196 Broadway.or 
Messrs. Hagen & Billings, bankers, No. 1 Wali St. 
All applications must be accompanied hy check 
and name and address of applicant. (The right to 
reject reserved.) Subscriptions can also be made 
to, and information obtained of, the Secretary 
Duncan Building, No. 11 Pine Street. 


TO INVESTORS. | 





The Keren Erecrrio Company having se- 
cured and paid for valuable patents covering 
wu complete system of Electric Lighting, and 
having demonstrated the economy and relia- 
bility of their light, are now prepared to push 
its introduction with the utmost energy. For 
this purpose a limited amount of the stock is 
offered for sale at $20 per share. Vor full 
particulars address, 

* AUSTIN GALLAGHER, 


Drexer Brinpine, 


Cor. Walland Broad Sts. N.Y. PARTRICK 


* Refers to Proprietors of the ELecrrican Review. 





MOTUATL: 


DISTRICT MGSOGNGER GOMPANY, 


—) OF BOSTON. (— 


Principal Office, Old State House, State Street, Boston, Macs. 
J. M. PRENDE!CAST, President, 
D. J. TERN, Gen. Manager’ W.H. SMITH, Sup’t 


DEPARTMENT FOR THE 
Era 
21! 


Addressing and 


NOTICE TO ADVERTISERS AND OTHERS, 

We have in our employ experienced persons to 
address, fold and envelope advertising matter for 
distribution by mail or by our messengers. 

We distribute Circulars, Handbills, Notices, ete., 
PROPERLY, and at less rate than can be done by 
any other manner, considering the thoroughness of 
our work. 

SPECIAL arrangements made for any respectable 
kind of service; well drilled and neatly uniformed 
messengers employed to do the same. Will furnish 
estimates for delivering circulars, etc , to any city 
or town in Massachusetts 
OUR RATES FOR DELIVERY IN BOSTON ARE 

s FOLLOWS: 
Handbills, delivered on the Street, $1.00 per 1009 
= ” in the Stores, 1.50 +6 
Unaddressed Circulars, (in envelopes) 3.50 
oe oe ee 2,000 to 5.000, 
$3.00 ” 
7.00 
6.00 
hig = 10,000 to 25,000, 5.00 
Pamphlets, (small) ,detivered on Street 4.50 
ee 5 oe ad in Houses 6.50 
. on Street 6.00 
” in Houses 8.00 
yar price for addressing, folding, and mailing, 
ictuding envelopes and postage) is $20.00 per 
thousand for ordinary circulars of not more than 
2 ounces. Speciai rates on lots above 10,000, and 
on books and other heavy advertising matter 


SPIRAL 
TELEPHONE 


WIRE. 
For Long & Short Distance Telenhonine 


— men 
Patents allowed April 24, July 25, 1883. 


Addressed Circulars, . - 
. * 2,000 to 10,000, « 


Giarge) 
oe 6 























American Spiral 
Telephone Wire Company, 


43 Milk Street, 


BOSTON. MASS. 


HLECTRICAL REVIHW. 


American Heetrieal Works 


Patent Finished Insulated 


Electric Wires, 


TELEPHONE AND ELECTRIC CORDAGE, 


ELE 


shsle 


CTRIC LIGHT WIRE 
MAGNET WIRE, 


PATENT RUBBER COVERED WIRE. BURG 
ALARM AND ANNUNCIATOR WIRE, Leb 
ENCASED WIRE, ANTI-INDUCTION AERIAL 
AND UNDERGROUND CABLES ETC., ETC, 
OFFICE AND FACTORY! 
No. 67 STEWART STREET, 
PROVIDENCE, R. |. 
EUGENE F. PHILLIPS, President. 
W. H. SAWYER, Secretary and Electrician. 


CARTER'S 








ee) 


oe 


PO) PHO HO Oe 





Electric Annuneiator. 


(PATENTED EB. 16,1875, ) 
We guarantee our - ciatorto be the most 
SIMPLE, durable and le apparatus in the 
market. NO DROPS or other COMPLICATED MECH. 
ANISM to get out of order, and NECESSITATING 
CONSTANT REPAIRS. We have furnished some of 
the largest and finest hotels in the country with our 
Annunciators 

Those wishing Agencies for these Annunciators 
in unlicensed territory can obtain all information, 
prices, etc., by addr gus 

Correspondence solicited with all Operators, Man- 
agers of Telephone Exchanges and Electric Bell- 
hangers. Send for Catalogue of Annunciators, 


Alarms, Electric Bellis, ete. 
114 SOUTH 2d ST., 


PARTRICK & CARTER, puicabecenia, pA; 




















| January 24, 1884 






THE ALFRED F. MOORE, 
LAW BATTERY. Insulated Wire, 





| Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


—AND— 


ANNUNCIATOR WIRE, 
Magnet Wire and Flexible Cordage, 


200 & 202 N. THIRD ST., 


PHILADELPHIA, PA. 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 


Insulated and Bare. 
































& 
7 Liesfehoe- Binge. ne 


Combines High Electrical Conductivity and Resist- 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 17, and 18, Stubs’ Gauge. 


ADDRESS ; 


The Fhosphor-Bronze Smelting Co, limited, ) 


512 ARCH ST., PHILADELPHIA, PA. 
Owners - of - the - Umted - States - Phosphor-Bronze - Patents 
Sole Manufacturers of Phosphor-Bronze in the United States. 


Rhode Island Braiding Machine Co. 


89 ABORN ST., PROVIDENCE, R. I. 
+ General Machinists. : 


The BEST Open Circuit Battery in the 
World and the CHEAPEST. 


Combines all the advantages of the best of 
the others, without any of their disadvantages. 

Thousands sold monthly. Send for circu- 
lar. Manufactured and sold by tbe 


LAW TELEGRAPH (6., 


140 Fulton St., New York. | 





Our Specialty being in 
Braiding & Winding 
Machinery, 


Braiders and Winders for cov- 
ering all kinds of Telegraph, 
Telephone, and Electric Light 
Wire, 2nd for making all sizes 
of Worsted, Silk, Cotton and 
Mohair Braid. 


Packing Braiders, Coir Matting 
Braiders, Quillers, Nankers, 
Measuring Machines, 

&e., &e. 








» Also a full stock of Spools, Bob- 
bins, and Braiders’ Supplies. 





THE ELECTRIC 


STORAGE AND LIGHT €0. 
95 Milk St., Boston, Mass. 
Organized under the Laws of Massachusetts, 
OWN THE PATENTS FOR 


Faure’s Storage Batteries, 


OR 


Electrical Energy Accumulators 
MASSACHUSETTS, RHODE ISLAND 
AND CONNECTICUT. 


Tue Minitary TeveoraPn 


DURING THE OIVIL WAR. 





BY WILLIAM R. PLUM, LL.B. 


Two Volumes, Cloth, Illustrated, $5.00 
DELANO & COMPANY, Publishers, 
No. 23 PARK ROW, 

P. O. Box 3329. NEW YORK, 


UNION 
RLEGTRIC MN'F'G CO., 


Factory, 7 & 9 Bond St.,) NEW 
Office, 145 Broadway, YORK, 


Manufactures all kinds of 


-. Telegraph, Gold = Stock, 


DISTRICT & DOMESTIC APPARATUS. 


Students and Inspectors Portable Wheatstone Bridge 
and Galvanometer Combined. 








MANUFACTURER CF SUPERIOR 


1590 to 1620 
NIAGARA STREET, onan 


currave.«.v. ELECTRICAL SUPPLIES 
PAINE & LADD, Qe. Loweet 


BEST COODS. LOWEST PRICES. 
HALBERT E. PAINE, Late Commissioner ee 
Patents. STORY B. LADD. 
Attorneys in Patent Causes 
And Solicitors of Patents, 
WASHINGTON, D.c. 


IN 





« Lines Equipped with Quadruplex and Duplex 


Systems (patents protected). 


Correspondence Invited. 
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THE 


TRENTON IRON CO, 


MANUFACTURERS OF | 


GALVANIZED IRON ‘WIRE 


OF VARIOUS GRADES FOR 


Telegraph and Telephone Lines. 


WORKS AND OFFICE AT 
TRENTON, NEW JERSEY 
NEW YORK OFFICE: 
Cooper, Hewitt & Co., 17 Burling Slip. | 
PHILADELPHIA OFFICE: 
21 NORTH FOURTH STREET’. | 


THE ANSONIA 


BRASS & COPPER 0, 




















ANUFACTURERS OF 


Purehlecirie Copper Wire 


For Magnets, Telephones, Electric 
Lights, ete. 
WiTH H. SPLITDORF’S PATENTED LIQUID INSULATIs 
COVERED WITH COTTON OB SILE. 


LINE W IRE. 
Fire Proof House and Office Wire 


For Indoor use in Electric Lighting. 


Wrought Metal Gongs for Annuncia- 
tors, Telephones, &c. 


ZINC RODS, BATTERY COPPER &c ] 


Nos. 19 and 24 Cliff St.. New York 


/ BLE ELEP LIGHT 


PLIES 
TELEGRAPH SUPPLIES | 








DIAMOND 


Gutta-Percha 
WORKS. 
SAMUEL BOARDMAN, Agent.) 





Original and only Manufacturers in the United States. 


CUTTA-PERCHA INSULATED 
Submarine Telegraph Cables, 
50 Regular Sizes. One to Ten Conductors. 


Subterranean Telegraph Cables, 


Hempen-Armored Covered. 


Aerial Telegraph Cables, 
Lead or Hempen Covered. 
ANTI-INDUCTION 
Telephone (Lead-Covered) Cables, 


as used by the Metropolitan Telephone & Telegraph Co. 


Torpedo Cables, 
Recommended by the European and South American 
Governments. 
T.a7A"-—area@ Cables, 

For Canal and Streamlet Crossings. 
Gutta-Percha Office Wire, Leading and Connecting 
Wire, 

For Subaqueous Mining and all other Electrical purposes. 
Mark s Compound Insulated Wire, 

For Office, Gutdoor, Underground, and Battery Use. 
G. P. Office Wire, Cotton-Covered. 


ALSO HAVE ALWAYS ON HAND: 
Wires of every variety of Insulation, 


Magnet Wire, Telephone Flexible Cords, Flexible 
Elevator Cables, Electric Cordage, Burglar-Alarm 
and Annunciator Wire, Electric Light Wire, Cord- 
age and Cables, Lead-Covered Wire, and every 
description of pure Gutta-Percha goods, Gutta- 
Percha Sheet, for Cable Splices; G. P. Chemical 
Vessels for Acids, etc. 





Agents for Reception of Orders and Sale of Goods; 
L. G. TILLOTSON & CO., 5 & 7 Dey St., New York. 
WILLIAM HEATON, 503 Chestnut St., Phila. 





Thirty-three years’ experience has taught us that 
neither the electrical nor mechanical qualities of 
either Gutta-Percha or Copper deteriorate by long 
working or submersion, consequently the best form 
of a Submarine Telegraph cable will be that in 
which these conditions were fulfilled.— Hrtract from 
Report on Cables, by Willoughby Smith. 

MANUFACTURED BY 
The Bishop Gutta-Percha Works. 
Address all communications to 
WwW. W. MARKS, Superintendent, 
420, 422, 424 & 426 East 25th St,, N. Y, 
OFFIGE AT 1HE Works. 





TRADE MARK 





ORK | 








WESTERN 


Electric Company 


CHICAGO, BOSTON, NEW YORK, 


UANUFACTURERS OF 


TELEGRAPH INSTRUMENTS 
AND SUPPLIES, 


Insulated Copper Wires, Electric Bells and 
Annunciators, Burglar Alarms, the Electro- 
Mercurial Fire Alarm, Electro-Medical Appa- | 
ratus, Electric Gas Lighting Apparatus, Edi- | 
son’s Electric Pen and Duplicating Press, the 
Gamewell Fire Alarm Telegraph Apparatus, 
Bi-Polar and Carbon Telephones, Telephone 
Exchange Apparatus, Underground Cables. | 


ANSON STAGER, ENOS M. BARTON, 


President. Vice-President. 





SENT BY MAL ON RECEIPT OF PRICE 
IN STAMPS OR CURRENCY. 


aR 
Pages. Price, 
I—Complete set of Catalogues..... 236 ©. He. 
II—Telegraph Instruments and Sup- 
WROD 5 hop 98058 sutdsece +s penevees 64 6c. 
1V—Insulated Wire (included in II.) 
V—Electric Bells, Annunciators , 
Electro-Mercurial Fire AJarm 32 3c. 
VI—Electro-Medical apparatus.,..... 82 
Vil—Manual of Telegraphy and Cat- 
alogue of Private Line Instru- 
MOND ences te ence coescsncevegecs 32. sfree. 
VIII—Condensed Price List............. 20 =‘ free. 
X—Electric Bells, etc., descriptive... 12 8e. 
XI—Magnets for Mills................. 2 «3c. | 
Sir William Thomson's Nautical } 
ENSEEUMBOMES. <r cceecesacesercvece MF Se. 


-| States. 


Rhode Island 
Telephone and 
Electric Co. 


PROVIDENCE, R. I., 


MANUFACTURERS OF THE 


Providence Telephone 
Switch-Boards, 


_ BRECKENRIDGE JACKS, 
Wright Cable Clips, 


Howard Daitty dnoliaace 


For protection to telephone subscribers 














against Lightning or Electric Light 
_ currents. 


Dealers in Electric Appliances of 


|every description. 


Manufacturers and constructors of 
Lightning Rods upon scientific prin- 


| ciples. 


Licensees of The Time Telegraph 
Co. of New York for the New England 
Energetic men with capital 
wanted to form local plants in territory 
not yet disposed of. 

Correspondence solicited from in- 
ventors, or parties having electrical 
novelties, with a view either to pur- 
chase or introduction as agents. 





HENRY HOWARD, President. 
Ct. T HOWARD Treasurer. 
J. W. DUXBURY, af and Gen. Manager. 

F. H. GARDINER, Assistant Manager. 


ELECTRICAL REVIEW. 


|S. W. FRENCH, 





BOULTON 
CARBONS. 


These carbons are made of the 


BEST MATERIALS, 


and with the latest improved machinery, of any 
required degree of hardness, and can be 


used in all makes of Electric Lamps. 


NOW READY. 








| 
Electrical Measurement, 





The Galvanometer and 
Its_Uses. 








The regular sizes, 12 inches long, run from 4 
inch to 1 inch in diameter, varying by sixteenths 


Special Lengths and Sizes to Order. 


A large and complete stock always on hand. 





BY T. D. LOCKWOOD. 


144 pages, handsomely bound, large clear 
, 





The want of a high order of battery plate has 


long been felt. Those wishing such would do well type, and fully Illustrated with diagrams ot 
to use the connections, engravings of apparatus, 
BOU LTON PLATES ete. Price, $1.50. Sent by mail, 
. Postpaid, to any Address upon 
Special attention is given to the manufacture of receipt of price. 





all sizes to order. 
Every Teiegraph Office Manager, 

: or Telegraph Operator, every Tele- 
plication, phone Central or District Telegraph 
Manager, every Student of Electrical 

Science, every person having charge 


of Electric Light Plant, or other Elec- 
CAREO N WOR K S$ tricai Arrangements and Apparatus, 
gy and every person who takes an inter 


PAYNE AVENUE, — - Gecwtens Matters of any kind, 


CLEVELAND, O 1. U. LOGKWOOD’s 


"Electrical Measurement = Galrancmeter, 


| It is the only book which EXPLAINS in PLAIN ENG- 

g | LISH and without algebraic formulae all about Electric 

Measurement and the Use of Galvanometers, besides 
giving fully detailed and illustrated description of 


MAGNET STEEL GALVANOMETERS & RHEOSTATS, 


Price-Lists and full information furnished on ap- 











with all diagrams of connections required in using them, 
| and the plain and simple reason why for everything. 

In this remarkable book the whole subject of Electrica} 
| Measurement is made so clear and plain that ANY ONE 
| can easily understand every explanation, and can practi 
cally make electrical measurements without difficulty, and 
especially without “ doing” sums in algebra. 


AND ALL KINDS OF 


CHROME CAST STEEL. 


STEEL for MAGNETS 


A SPECIALTY, 





PUBLISHED BY 


J. K. BUNNELL & CO. 


112 Liberty Street, New York, 
TO WHOM ALL ORDERS SHOULD BE SENT. 


UTLER’S SAFE 


FIRE & BURGLAR PROOF. 
291 BROADWAY, 


NEW YORK. 


And warranted superior to all other brands 


CHROME STEEL WORKS, 


Brooklyn, E. D., N. Y. 





Cc. P. HAUCHIAN, 


Superintendent, 


S. H. KOHN, 
Proprietor. 





W. C. DEWEY, 
Treasurei. 


FRANK F. BULLARD, 
Cen’! Manager. 


PALMER WIRE COMPANY 


PALMER, MASSACHUSETTS, 


President. 





LW 






‘0m 





CALVANIZED 


Telegraph & Telephone Wire 


In Long Lengths, by our Continuous Process, and Pronounced by all Users as 
Unsurpassed in 


QUALITY OF MATERIAL, FINISH AND CONDUCTIVITY. 





Testimonials of same furnished if required, Line Men have less trouble with our Wire than 
with any other make. Put up in Half Mile Lengths, 
Approximate diameter of Wire drawn by PALMER WIRE GAUGE, In thousandths parts of an inch. 


No. 4—.225 No. 7—.177 No. 10—.135 No. 18—.092 No. 16—.063 
No. 5—.207 No. 8~—.162 No. 11—.120 No. 14—.080 No, 17—.054 
No. 6—.192 No. 9—.148 No. 12—.105 No. 15—.072 No, 18—.047 





Estimates on complete equipment of Private Lines furnished on application. 


New York Office, 20 Cliff Street. 


Correspondence solicited. 
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A. G. py THE ELECTRICAL SUPPLY CO. 


MANUFACTURERS OF 
Manufacturer of 


xekas D[pgulated Wire 


Telegraph wi Telephon OF EVERY DESCRIPTION. 
Wire and Cables. * — 
OFFICE, 120 BROADWAY, NEW YORK. 
FACTORY, SEYMOUR, CONN. 
ANTI -INDUCTION KERITE 


Gele ph one Cables. 


Some of them Two Miles in Length, are in use in 
several cities, and are found to WORK 
PERFECTLY for that distance. 

Eminent Electricians and 
Practical Telegraphists 
Commend and recognize the Kerite Insulation as 
superior to all others. At the CENTENNIAI 
ExnHrBition at Philadelphia, Sir 
WititiamM TuHomson, the emi- 
nent Electrician and sci- 


entist, awarded 
to the 


Kerite Insulated Wire and Cables | ——eeee 


apvirrom~a ELECTRIC ‘TIGHT. 
oon TELEPHONE, AND 
ease | TELEGRAPH SUPPLIES. 


CLARK B HOTCHKISS) Warghongg {7 DEY ST, NEW YORK 


120 BROADWAY, NEW YORK. | 
| 


CHARLES WILLIAMS, JR. For 


(Established in 185 


Nos. 109-115 Court Street, 
BOSTON, MASS. 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 


BELL TELEPHONE CO. 


Magneto, Crank and Puch Button  Unequalled. r \c Unexcelled, 
CALL BELLS, eee ce 


We desire to call attention to the BRUSH MACHINES we are now manufacturing, in 
tended to give lights of about two >-thirds of the power of our usual size of are lights. They are fully 


equal to the « ordinary size lights of other s systems, and except in the amount < of light, are the same in 
fF LS every respect as our other lights. 


Number of Machine. | Number ct Arc Lights. Nominal Candle Power. Herse Tower Required. 


DISTRICT BELLS : | 8 


8 
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AND Prices @f machines and lamps same as the re sauihe ar list. Our agents will give you estimates 
We shall commence this mc onth the shipment of BRUSH STORAGE B ATTERIES to fill tho 
loomeg rders which have accumulated on our books. We desire to state that these batteries are GUABe 
TEED by this Company, just as all apparatus hitherto sold by us has been ; ro that the statements 
Switches for i our cs ae ents regarding them, which have been so industriously circulated of late, are false in every 
particular. 


THE BRUSH ELECTRIC CO., No. 379 EUCLID AVE., CLEVELAND, OHIO. 
Exchanges, 


Annunciators, &. JNCANDESCENT LIGHTS 
as SWAN INCANDESCENT ELECTRIC LIGHT CO. 


OWNERS OF THE 


SWAN PATENTS FOR THE UNITED STATES, 


: % ARE PREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN. 
terics, Wire, Insulators, | nascent LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. WE 
GUARANTEE OUR LAMP AND TO DEFEND THE VALIDITY OF OUR PATENTS. FOR TERMS 
| OR INFORMATION, APPLY TO 
uf cary description, \ THE SWAN INCANDESCENT ELECTRIC LIGHT CoO.. 
R853 Broadway, Cor. 14th Street, New York 











Telegraph and Electri- 


cal Instruments, Bat- 


exrd Telephone Supplies 











